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1.0 INl’RODUCIION 

In 1988, the Department of Energy (DOE) was provided with federal funding to cost-share the 
design, construction, and operation of the Clean Coal Technology (CCI’) projects. The intention of 
these projects is to demonstrate the feasibility and effectiveness of technologies capable of retrofitting 
or repowering existing coal-burning power plants so as to reduce air emissions of sulfur dioxide (SOZ) 
and oxides of nitrogen (NOJ. Under Round III of the CCX project, the Limestone Injection into 
the Furnace with Activation of Unreacted Calcium (LIFAC) project of LIFAC-North America 
(LIFAC NA) was chosen from among 48 other proposals to demonstrate its innovative technology 
to reduce SO, The Richmond Power and Light (RP&L) Whitewater Valley Generating Station Unit 
#2 is the host for the LIFAC demonstration project. 

LIFAC NA, on behalf of RP&L, sought and received from Indiana Department of Environmental 
Management (IDEM) a variance to operate Unit #2 for the testing performed during the different 
project stages. The variance requires specific compliance tests to be conducted at milestones 
identified in the variance request. In addition to the compliance testing, the project also requires 
supplemental monitoring to be performed. As defined by the Environmental Monitoring Plan (EMP) 
for the LIFAC project, the supplemental monitoring is performed to identify and characterize 
potential environmental and health impacts of the project, both on-site and off-site. This monitoring 
may include, yet is not limited to, measurement of processes, feedstocks, operating conditions, 
discharges, and ambient environmental conditions. This supplemental monitoring focused on the 
measurement of coal feedstocks, boiler and generator operating conditions, gaseous and particulate 
discharges, and solid and aqueous process by-products. Measurement of coal feedstocks included coal 
analysis and feed rate to boiler. Boiler and generator operating conditions were recorded on 
operator log sheets. Measured discharges included total particulate matter, nitrogen oxides (NO,), 
sulfur dioxide (SO,), carbon monoxide (CO), carbon dioxide (Cod, and oxygen (02). 
Determinations of alkalinity, pH, sulfate content, and any quantities of specitied metals, organic 
compounds, and volatile organic compounds (VOC) present in the process liquid and solid by- 
products were made. 

Supplemental testing was performed on September 2, 1992 only, and concurrently with the 
compliance testing for that day. Testing was performed during the baseline operation of the process, 
that is, during the post-construction phase and before any on-line application of hardware or 
limestone absorbent that would normally be utilised by the LIFAC proeeas. 

The September 2 test program fell within the third quarter, however, no quarterly report was 
submitted for thin quarter. Thin baseline report serves as a summary for both the third and fourth 
quarters and for the 1992 year. 

LIFAC NA is a joint venture between ICF Kaiser Engineers (ICF KE), located in Pittsburgh PA, and 
Tampella Power based in Marietta, GA Keystone Environmental Resources (KER) of Monroevihe, 
PA was retained for the execution of the testing conducted at the ESP outlet. Project personnel 
conducted the simultaneous testing at the ESP inlet. Although contacted as directed by permit and 
test protocol conditions, a representative from IDEM was not present for the testing. 
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2.0 PROCESS DESCRIPTION 

The LIFAC project involves the installation and testing of the LIFAC system on Unit No. 2, a 60 
MW tangentially-tired, coal-burning boiler. A schematic of the system is included as Figure 2-l. 
LIFAC is a retrofit flue gas desulfurization technology capable of reducing SO, emissions in the 
range of 75 to 85 percent. The system utilizes limestone injection and a unique activation reactor 
with a humidification process for effective SO2 removal. Various types of limestone will be used 
throughout the demonstration project. The pulverized limestone is pneumatically injected into the 
upper regions of the furnace using the already existing injection system. Here, the calcium carbonate 
(CaC03) in the limestone breaks down to form calcium oxide (CaO) and carbon dioxide (Cod. A 
portion of the sulfur dioxide (SO& and sulfur trioxide (S03) present in the flue gas chemically reacts 
with the limestone constituents to form calcium compounds calcium sulphite (CaS03) and calcium 
sulphate (CaS0.J. Subsequently, the flue gas, carrying along with it the calcium compounds and 
unreacted CaO, then continues to a unique piece of equipment known as the activation reactor, a 
cylindrically-shaped vertical tower located between the Unit 2 air preheater and the ESP. Further 
removal of the SO, is achieved by the humidification of the flue gas as it enters and passes through 
the activation reactor. The addition of the water mists in the reactor causes the remaining untreated 
CaO to form calcium hydroxide (CaOH). The calcium hydroxide then reacts with additional sulfur 
dioxide, nearly completing the removal process. The purpose of initiating reductions of SO, emissions 
is to minimize generation of acid rain, as SO, is a precursor to its occurrence. 

In addition to the boiler bottom ash and fly ash normally produced by coal combustion, there are 
other “new” by-products associated with the LIFAC system. The addition of limestone to the process 
and the subsequent reactions create a dry, powdery material referred to as LIFAC solid waste and 
by-product. Approximately 75 percent of the solid waste and by-product is collected by the ESP (and 
the ESP hoppers). The remainder of the waste exits as a slag through hoppers at the bottom of the 
activation reactor. A small fraction of LIFAC solid waste and by-product may collect in the air 
preheater ash hopper. Wastes captured by the process vessels and equipment will be collected using 
a new, dry mechanical exhauster system and transported to an off-site, permitted landfill. The carbon 
dioxide leaves with the flue gas in the stack emissions. 

There will be no change to the amount of coal fired at the plant. Different varieties of coal will be 
tested ranging from a high sulfur to a low sulfur bituminous coal. When the LIFAC system is fully 
operational, the additional electrical energy requirements for LIFAC equipment and the introduction 
of limestone into the boiler is expected to reduce the net output of Unit 2 from 60 MW to 59.5 MW. 

Testing was performed during the baseline operation of the power plant, as scheduled by the EMP. 
Baseline operation is defined as the time period during post-construction of the LIFAC system, and 
before any LIFAC system hardware is brought on line and limestone sorbent is injected into the 
furnace. During baseline operation, process operating conditions represent normal Bring conditions 
practiced by RP&L. This testing provides initial information for plant operation as it pertains to 
compliance and supplemental parameters. 
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3.0 MEI’IIODOLOGIES 

The majority of this supplemental program c-entered around the testing of particulate matter and 
gaseous parameters present in the exhaust duct. The test program utilized methodologies 
promulgated in 40 CFR 60, Appendix A, for the particulate matter and duct gas determinations 
necessary for the test program. EPA Methods 1. 2, 3A, and 4 were used for the determination of 
the sampling points locations, gas velocities and volumetric flow rates, gas molecular weight on a dry 
basis, and percent moisture content, respectively. Particulate matter was determined using EPA 
Method 5. Gas concentrations of NO, SO, and CO were determined utilizing EPA Methods 7E, 
6C, and 10, respectively. 

Analyses of the solid and aqueous LIFAC by-products followed EPA methods and ASTM extraction 
methods. The specific EPA methods which were referenced are sited in the footnotes of Tables C-l 
through C-6 in Appendix C. Total alkalinity of both the aqueous and solid samples were determined 
by EPA Method 310.2. Before the alkalinity of the solid samples could be measured, they were 
extracted using ASTM extraction methods. The remaining analyses of the solid wastes performed 
using the following EPA Methods: pH, 9045; sulfate, 9038 (using ASTM extraction method); metals, 
Toxicity Characteristics Leaching Procedures (TCLP) 1311,6010,7470, and 7740, organic materials, 
TCLP 8260 and 8270; and VOC, TCLP 8260. 
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4.0 RESULTS 

A summary of results for particulate matter testing for the ESP inlet and outlet locations are 
presented in Tables 3-1 and 3-2. Soot was not blown during any of these tests. Only two test runs 
were executed at the ESP inlet. Note that the comparison of solid loading at the ESP inlet and 
outlet indicate an ESP efficiency of approximately 99.5. Pertinent process conditions have been 
presented in these tables such as power generation in units of megawatts (M 

c 

feed rate 
(Ib/hr), and firing rate (MMBtu/hr). Baseline coal data is summarixed in Tab 2&&~ ~, <- 

The particulate matter mass loadings are expressed in grains per dry standard cubic feet (gr/dscf), 
pounds per hour (Ib/hr), and mass per heat input, expressed as pounds million Btu (Ib/MMBtu). 
Mass emission per heat input was calculated using hvo different methods. The first method was based 
on actual process parameters such as coal feed rate to the boiler and coal heating value. The second 
method utihxed EPA Method 19, F factor method. The following equation, extracted from the 
method, calculates a theoretical mass emission per heat input based volume of the components of 
coal combustion, measured pollutant concentration, and the measured percent oxygen. 

E = F,, C, [20.9/(20.9 - “/do.&] 

where E = Emission rate (Ib/MMBtu) 
Fd = Oxygen-based F factor, dry basis 

(9780 dscUMMBtu for bituminous coal) 
‘d = Pollutant concentration (lb/d&) 
%O, = Percent oxygen, dry basis 

An example calculation using the F factor method can be found in Appendix D. Actual calculations 
were performed with computer spreadsheets, which were used to produce these summary tables. 
Duct conditions have been presented in the tables. Flow rates have been expressed in three different 
formats: actual cubic feet per minute (acfm), standard cubic feet per minute (scfm), and dry standard 
cubic feet per minute (dscfm). Other duct gas parameters such as temperature and percent moisture 
have also been included. Certain sampling conditions have been included in the table such as test 
run clock times, actual sampling time, and sample volume collected for each test run. The sample 
volume is expressed in units of dry standard cubic feet (dscf). Percent isokinetics have been 
calculated for each test run. The percent isokinetic value represents a ratio of the gas velocity 
through the sampling probe nozzle to the gas velocity in the duct. An isokinetic value is acceptable 
if it falls within the range of 90 to 110 percent. Ah isokinetic values are within the acceptable limits. 
Particulate matter sampling data sheets and calculations for the test runs at the ESP inlet and outlet 
can be found in Appendix B and D, respectively. All particulate matter sampling eipdpment was 
operated in accordance with EPA Methods 2 through 5. Copies of equipment calibrations can be 
found in Appendix F. 

Based on prior compliance testing data provided by RP&L, the particulate matter loading (mass 
emission/Heat Input) provided in Table 3-2 appears to be low. Therefore, we have provided 
additional particulate testing data which was conducted in December 1992, in Table 34 attached (see 
Appendix G for back-up information). 

Continuous emissions monitoring (CEM) results have been summarixed in Table 3-3. Three CEM 
test runs were executed for this teat program. Test runs 1 and 3 were one hour in duration, while 
test run 2 was slightly less than one hour. Concentrations for all constituents were very consistent 
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TABLE 2 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLBV GJZNERATING STATION UNIT #2 

BASELINE COAL DATA 

SampkW lpmto Sampk# Spmto SampkX 8pmto 
4pm 8 pm f+tlddgIlt Sampk # BA-CF-65-090212 Sample # BA-CF-65-09220 

RP&L RPBL RP&L STDLalM STD Lahs 
9/z/93 9izi93 9nl93 9/2/93 912193 

BTU’S 
Received 

BTU’s Dry 

Moisture % 
(as received) 

Ash 
(a5 recelvq 

Ash % (Dry) 

SUlhrf ??7 
(as received) 

SuxiJr % 
(Dry) 

11,352 11,245 11,271 11,343 11,366 

13,104 13,cLxI 12975 13,049 13,118 

13.37 13.63 13.13 13.08 1335 

8.38 9.25 9.03 8.90 9.09 

-- 10.24 10.49 

219 230 230 2yI 2.53 

2.52 266 265 273 2Y2 

Note: RP&L’s ccal data (from 1 pm to midnight) wm analyzed and used in the calculalions. Coal data analysis from Standard Laboratories 
for the g/Z92 testing period is included for mmparisn purposes (see Appendix E). 
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for all three test runs. Ah SO, concentrations have been corrected for percent 0, and CO, present 
in the flue gas. Also note that SO, concentrations were measured on a dry basis and have been 
adjusted to reflect the percent moisture in the duct. Actual CEM data gathered during testing, 
stripcharts, equipment calibrations, and SOz-flue gas correction calculations can be found in Appendix 
k 

PM,, was to be determined employing EPA Method 20L.4, however no sampling was conducted due 
to sampling equipment access difficulties with the test ports. With Method 201A an in-stack, stainless 
steel PM,, sizing head is attached to the probe. Unfortunately, the sizing head was larger in physical 
size than the port opening; therefore, it could not be. inserted into the port. 

Analyses of the aqueous effluent and solid waste were conducted by Antech Ltd. The aqueous 
effluent sample was collected from sample location 6 (Pond Effluent Outfall 001). Solid samples 
were collected from sampling location 3 (boiler bottom) and sampling location 5 (ESP hoppers). A 
summary of the analytical results for solid and liquid samples are presented in Table 4 with Antech’s 
actual analytical results for both liquid and solid samples can be located in Appendix C, Tables C-l 
through C-6. Total alkalinity for the aqueous and solid samples, and pH and sulfate content for the 
‘solid samples can be found in Tables C-l and C-2. Table C-2 also displays metals analysis for solid 
samples. All metals were below detectable limits except for arsenic at sampling location 5; the arsenic 
was measured at 1.3 mg/L which is below the regulatory level of 5.0 mg/L. With regard to the TCLP 
organic analyses in Table C-3, all organic parameters were below detectable limits for both locations 
3 and 5. Table C-4 shows results of the method blank ran for TCLP organic analyses. VOC analyses 
are presented in Table C-5. There were three VOC parameters above detectable limits: methylene 
chloride at location 3 (46 t&g), carbon disultide and toluene at location 5 (730 ug/kg and 2200 
ug/kg, respectively). Table C-6 shows results of a method blank ran for VOC analysis. 
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TABLE 3-l 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT #2 

SAMPLING LOCATION UB: ESP INLET 
PARTICULATE MA’ITER TEST DATA 

J!.LWN Codkm . . 0 % 
Paver Generation 
Coal Feed Rate 
Heat Input 
Particulate Matter Loadins 
Concentration 
Mass Flow Rate 
Mars Emission/Heat Input”’ 
Mass EmisiorUHeat Input” 

Duct Condiio~ 
Average flow Rate 
Standard Flow Rate 
Dry Standard Flow Rate 
Temperature 
Percent Moisture 
Percent 0, 
Percent CO, 
Duct Pressure 

Test Run 
Teat Date 

Test ID Number 
Unite 

(MW) 
(Ibhr) 

(MMBlwhr) 

(M--l 
(Wlu) 

(Ib/MMBtu) 
(Ib/MMBlu) 

(am 
(=fm 

@am 
(‘F) 
(%I 
@) 
(%I 

Cm. W 
&mollna Conditioly 
Test Clock limes 

Sampling lime (minute3) 
Sampling Volume V=fl 
lsokinelia (%) 
Ambienl Prcsrure (in. Hg) 

Notes: (I) BaJed on measured coal feed rates and heating values. 

2 3 
9mJ3 9m 

PE3BE BEZBE 
Average 

65.5 65.1 65.3 
608.10 61080 60945 
686.5 689.5 688.0 

2886 2882 2J334 
3601.5 3603.1 3602.3 
5.246 5.226 5.236 
5.472 5.465 5.468 

25800 253200 25%00 
162800 160722 161750 
1456cm 145600 145700 

329 329 329 
10.6 9.2 9.9 
5.5 5.5 5.5 

129 12.9 12.9 
28.41 28.37 28.39 

1055 14:ll 
to 1216 to 15:33 

72 72 
34.626 36.056 

95.2 98.9 
29.1 29.0 

” Baaed on EAP Method 19 (F factor mclhod). 
Sample location number WBS taken h-am Figure 2-l (LIFAC prcces diagram of this report). 
ESP Inlet sampling was performed by pmjecl personnel. 
Only hw tw runs wre performed at the ESP inlet. 
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TABLE 3-2 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHlTEWATER VALLEY GENERATING STATION UNIT #2 

SAMPLING L.OCATION #9: ESP OUTLET’ 
PARTICULATE MA’ITER TEST DATA 

Test Run 1 2 3 
Test Date 912193 9m 9m Average 

Test ID Number ICF-BRE-Cl ICF-BRE-CL ICF-BR&C3 

0 i’ 
Pmver Generation 
Coal Feed Rate 
Heat Input 
Particul.ate Matter Loadiiq 
Concentration 
Mass Fltm Rate 
Mass Emission/Heat Input” 
Mass EmiskwHeat Input” 
Duct& dboq II i’ 
Average flow Rate 
standard Flow Rate 
Dry Standard Flow Rate 
Temperature 
Percent Moisture 
Percent 0, 
Percent CO, 
Duct Pressure 

SlmDlinr Conditionq 
Test Clod; Ames 

Ulliits 

P-J-I 
(lbhr) 

(MMBluhr) 

@r/dscO 
PW 

(Ib/MMBlu) 
(Ib/MMBlu) 

@W 
mm 
c-1 

WI 
P-1 
(%I 
@6) 

(in. Hg) 

64.8 6.55 65.1 65.1 
61770 60810 61080 61220 
697.3 655.5 689.5 691.1 

0.0165 0.0110 0.0130 0.0135 
20.9s 14.07 16.81 17.28 

0.030 0.020 0.024 0.025 
0.029 0.019 0.023 0.024 

255800 257OQO 2.58700 247167 
164100 164400 167200 1656M) 
148500 14sQOu 150300 149267 

342 338 335 338 
9.5 10.0 10.1 9.9 
4.5 4.4 4.2 4.4 

15.0 14.7 14.7 14.8 
29.14 29.14 29.14 29.14 

845 l&45 1412 
10 lo:04 I” 1218 tn 15:31 

72 72 72 
40.960 41.635 41324 

1025 103.8 1021 
29.06 29.06 29.06 

Sampling lime (miauta) 
Sampling Volume Cd=9 
kkinctics (%I 
Ambient Pressure (in. Hg) 

Notes (I) Based on measured coal feed rates and healing values 
B, Based on EAP Method 19 (F factor method). 
Samptc location number was taken from Figure 2-l (LIFAC process diagram of this report). 
ESP Inlet sampling was performed by project personnel. 
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TABLE 3-3 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEY GENERATING STATION UNIT f2 

SAMPLING LOCATION #9: ESP OUTLET 
SUMMARY OF CONTINUOUS EMISSIONS MONITORING 

Q.mdition 
Nitrogen tides (NO,) 
Sulfur Diadde (SOP) 
Sulhtr Dioxide (SO& 
Carbon Monaxide (CO) 
Carton Diaxide (COJ 

WF” (%I 
Percent Moisture 

CEM Test Clock Times 

Test Run 1 2 3 
Test Date 912/93 9m wziY2 Average 

Test ID Numbx ICF-BRE-Cl ICF-BRE-C2 ICF-BREC3 
Units 

(PPmv) 3863 385.6 354.9 375.6 
(PPmv) 1957 1998 1%2 1972 
(PPmv) 1787 1816 1782 1795 
(PPW 129 15.6 31.2 19.9 

(%a) 15.0 14.7 14.7 
(%6) 4.5 4.4 4.2 
(%I 9.5 10.0 10.1 

&l ,i “‘,‘;,” 

945 11:11 1440 
1” 10345 1” 1205 1” 15:40 

Notes: ppmv = parts per million volume 
Reported SO, concentrations are corrected for flue gas 0, and CO, 
SO4 = sultitr dicaide on dry basis 
SO,w - sulfur ditidc on wet basis 
CEM performed by Keystone Environmental Resources. 
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TABLE 3.4 

RICHMOND POWER AND LIGHT 
RICHMOND, IN 

WHITEWATER VALLEV GENERATING STATION UNIT #2 

SAMPLING LOCATION #% ESP OUTLEI’ (BRBECHING LOCATION) 
PARTICULATE MA’I-IXR AND SO, TEST RESULTS 

Test Run 1 2 3 
Test Date 12/18/92 12’18/92 X2/18/92 

Test ID Number ICF-BRE-1 ICF-BRE-2 ICF-BREJ 

b---Cod I 0 ition 
Paver Generation 

Units 

(Mw) 
Coal Feed Rate 
Heal Input 
Pmticuhtc mtter Loadii& 
Partkttbte Mat&r 
Concentration 
Mass Flow Rate 
Mass EmissiowHeat Input”’ 
Mass EmisicwHeat Input”’ 

Dti Co n . ions dd 
Average flmv Rate 
Standard Flow Rate 
Dry Standard Flw Rate 

Temperature 
Percent Moisture 
Percent 0, 
Percent CO, 
Duct Pressure 

~molba Co 0 i’ d txms 
Test Clock limes 

PW 
(MMBtwhr) 

(M--l 
W-N 

(IbNMBlu) 
(Ib/MMBlu) 

WV 
(h) 
c-1 

VI 
(W 
@6) 
(%) 

(in. Hg) 

64.5 663 66.6 65.8 
58,304 60,441 wB6 59,677 
6520 683.8 681.0 6723 

0.1136 0.0553 0.1048 0.0912 
139.6 78.5 1427 1203 
0.214 0.115 0.210 0.180 
0.223 0.108 0.192 0.174 

243,155 
156326 
1433% 

341 
8.3 
6.0 

14.0 
29.19 

282,614 
181.694 
165.5% 

341 
8.9 
6.0 

14.0 
29.19 

Sampling Time (minutes) 
Sampling Volume (d-3 
L5”ki”Clh (%) 
Ambient Pressure (in. Hg) 

650 14z4.5 
lo 759 10 1549 

60 60 
36.203 39.952 

1125 1075 
29.22 29.22 

Notes: “’ Based on measured coal feed rates and heating values. 
b, Based on EAP Method 19 (F factor mcthcd). 
Sample location number was taken from Figure 2-l (LIFAC prcces diagram Of this report). 

272,049 265,939 
174,071 170,697 
158,909 155,%8 

345 342 
8.7 8.6 
5.0 5.7 

14.5 14.2 
29.18 29.19 

17:00 
10 l&O3 

64 
37.225 

104.4 
29.22 
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TABLE 4 
Analye of Aq”e.a”a Eln”e”t and ?.olidWesla Samples 

Bas&rn Envlranmental Rwm 

I, ECO”. HoppsrX3 ESP Hopper x5 Pond muen, 
: Paranwter ““b Ash (9-2-W) Ash (9-2-92) (9-2-92, 

suvate (ASTM) 

TCLP Metals : (3, 
Silver flCLP) wM 
AIsanic (TCLP) mofl 
Barium (TCLP, mg/l 
Cadmium (TCLP, w/l 
Chromi”m CTCLP, 
t.MC”ry rrcw, Liz 
had (TCLP) wfl 
wsnium CICLP, WI 

<O.lO 
CO.10 
<WI 
<O.,O 
<&IO 
co.01 
<O.lO 
4.10 

<so 
c5cm 
<FA 
<ICC0 
<5w 
<SO 
<so 
<Xl 
<50 
<50 

<ml 
<so 
<SO 
<too 
em 
<,W 
<MO 

260 

<O.lO 
1.3 
<IO 
<O.lO 
<O.lO 
4.01 
<O.lO 
03.10 

11.50 
1.90 
5.20 
1w 

C50 
<5wO 
C50 
<low 
s500 
<50 
<SO 
<JO 
CC50 
<50 

<Em 
<50 
<SO 
<,W 
<MO 
CIW 

12 



TABLE 4 (cont.) 
Analyrb Of Aqueous muen, and Solid waste samples 

Baseline Environmental RepOn 
-__ .-~--___ ~~~~ ~~ _~~~ 

Em”, tbpperIY3 ESP Hopper x5 Pond muem 
Parameter ““its Ash (9-2-92) Ash (9-2-92) (9-2-W) 

<5000 
c5wo 
<5000 
<IO0 
<5W 
<25 
C25 
<*5 
<50 
<500 
cz5 
c25 
<a 
<*5 
<SO 
<SO 
<25 
<25 
c25 
c25 
<25 
c25 
<25 
<25 
<25 
<*5 
<250 
45 i 
<256 
<25 
45 
-525 
45 
<25 
d-5 
<25 
cc.0 
45 

<5000 
c5wo 
C5000 
Cl00 
<,3000 
<630 
<ml3 
<mo 
<,300 
<13OW 
730 
COO 
SK30 
CS30 
< ,300 
<I300 
cm0 
<SO 
<cm 
<630 
C630 
<630 
<630 
<630 
<ml 
<630 
<moo 
<6X 
<K?w 
<630 
<630 
<630 
ZOO 
<Km 
<630 
cm0 
<13ca 
<6X 

13 



APPENDIX A 

CEM DATA AND EQUIPMENT CALIBRATIONS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

BASELINE ENVIRONMENTAL REPORT 
SUMMARY OF SUPPLEMENTAL MONITORING 

ICF KAISER ENGINEERS, INC. 
PITTSBURGH, PA 



ICF Raiser Engineers. Inc. 
Richmond Power and Light 
Richmaui, ldiaua 

September 2,19!n 

‘Test RunNo. I File SOWCD ICFR4.DAT 

AV ICFRl.wRI 
Tat start 09:45 

End lo:45 

Test Run Averal% 

NOX 
PPM 

SO2 so2 co co2 02 
PPM PPM PPM % % 

G==w 

386.3 1492 1957 12.9 15.0 4.5 

Minute AVenPC 

NOX 

PPM 
so2 

PPM 
co 

PPM 
02 
% 

4.1 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
I.5 
4.6 
4.5 
45 
4.5 
1.5 
4.6 
4.6 
4s 
45 
4.5 
43 
4.5 
4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.. 
4.4 
.J 
44 
4.4 
1.. 
4.4 
4.4 
4.4 
4.4 
4.3 
4.5 
4.4 
44 
45 
4.5 
4.4 
44 
4.4 

TIME SO2 COR. 
PPM 

0 9 46 
0 9 47 
0 948 
0 9 49 
0 9yI 

lllZ8 
lszs.2 
mm.6 

0 9 JI 
0 9% 
0 9 53 



386.4 
383.9 
386.5 
3b5.4 
387.4 
3S.I 
386.1 
385.4 
,872 
3U.I 
384.7 
384.9 
311.0 

MU.6 
1486.0 
1493.6 
1494.9 
LnJS.6 
1503.0 
I501.3 
Lm.7 
1199.9 
1yY.7 
1yY.9 
am.* 
mu.* 
1m.4 

9.1 IS.0 
9.8 IS.0 

I*.* 15.1 
10.0 I5.I 
II.5 15.2 
12.1 IX, 
16.7 I5.L 
11.9 15.1 
15.1 IS.1 
9.6 1J.I 

23.3 ,I., 
26. I L5.Z 
21.1 15.1 
9.9 L5.1 

4.5 
4.4 
4.4 
4.4 
4.3 
4.4 
4.4 
44 
4.4 
4.4 
1.1 
4.3 
4.3 
4.4 

1949.6 
‘946.9 
19s9.0 
*%x7 
1973.7 
1971.3 
1969.1 
1972.3 
1967.3 
w73.6 
w/3.* 
1976.6 
1969.7 
1947.9 



ICF Kaiser Enginkrr, Inc. 
Richmond Power and Light 

Richmond, Indiana 
septcmbcr 2,1992 

Twt RunNo. 2 

Test Start II:11 
End 1235 

Test Run Avmee 

File s0urc.z ICFRS.DAT 

AV ICPRLWRI 

NOx so2 

PPM PPM 
so2 

PPM 
co co2 02 

PPM % % 

3S5.6 1529.3 1991.5 IS.6 14.7 4.4 

Minute Avcmzc 

NOX 

PPM 
so2 

PPM 
co 

PPM 

tw.3 
I4rl.l 
1491.9 
149s.4 

1m.2 
Lso7.1 
mo.6 
Iy11.4 
1243.9 
1512.2 
1~10.1 
1516.1 
1516.0 
1514.5 
1519.2 
ml9.0 
1J13.0 
1524.7 
m2.4 
*sz%, 
wlo.* 
,*7b6.1 
Irn.9 
IJ31.6 
L530.6 
m3.3 
m7.7 
1530.6 
In4.2 
mm 
IY5.6 
15473 
t5u.7 

7.4 
13.3 
ICI.2 
15.3 
11.6 
1J.I 
I53 
10.0 
7.6 

10.7. 
17.3 
16.1 

co2 02 TIME SO2 COR. 
% % PPM 

IJY).I 
Isa.2 
1547.9 
1*5x3 
1559.0 
LU1.3 
tsa.0 

IJJ7.I 

11.4 
26.3 
n.2 
19.1 
S.6 
11.3 
12.2 
14.2 
11.0 
13.2 
ts.0 
72.3 
13.0 
7.6 

1s.1 
17.5 
17.4 
11.7 
9.6 

to.3 
14.1 
16.6 
10.1 
11.1 
21.4 
12.7 
11.6 
17.9 
16.7 
11.6 
10.9 
20.3 
14.4 
111.3 

4.5 
4.3 
4.4 
4.4 
44 
4.4 
4.5 
4.4 
4.5 
4.4 
4.4 
4.. 
4.1 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.4 
4.4 
4.4 
4.5 
4.4 
4.3 
1.4 
4.4 
4.4 
4.5 
1.4 
1.4 
4.4 
4.. 
4.3 
4.4 
4.4 
4.3 
4.4 
4.5 
4.4 
I.4 
4.4 
1.4 
4.. 
4.3 
1.3 

II 
I, 
II 
I, 
11 
II 
I, 
II 
1, 
11 
1, 
I, 
11 
11 
11 
,I 
11 
11 
11 
II 
1, 
11 
1, 
II 
1, 
1, 
11 
I, 
I, 
II 
,I 
1, 
,I 
,I 
,I 
1, 
,I 
1, 
I, 
I, 
I, 
,I 
,I 
II 
II 

II 
12 
13 
14 
15 
16 
I7 
1, 
19 
a0 
2, 
22 
23 
7.4 
25 
26 
27 
21 
29 
24 
31 
32 
33 
Y 
35 
36 
37 
,I 
39 
44 
4, 
42 
.3 
44 
45 
46 
47 
II 
49 
50 
5, 
52 
53 
54 



3112.2 LS62.1 
311.1 IY7.6 
3R9 1546.1 
3c3.7 IYL.6 
383.9 ,546.~ 
3ro.4 ,%..I 
386.6 1544.9 
,863 I54Z.L 
30.7 1543.5 

25.7 14.1 
10.4 14.7 
19.3 14.7 
11.2 14.7 
*-I.* 14.8 
27.3 14.8 
16.9 14.7 
,*.3 14.8 
21.7 14.. 

4.3 0 II 37 
1.4 0 11 5* 
4.4 0 1‘ JP 
4.5 0 12 0 
4.4 0 12 1 
4.3 0 12 2 
4.4 0 12 3 
1.4 0 12 4 
1.4 0 12 5 

2039.7 
mm.9 
2019.0 
2016.4 
1021.7 
2021.4 
2017.4 
2016.0 
mn., 



ICF Kaiser Engineers, Inc. 
Richmond Power and Light 
Richmond, Indiana 
sepember 2,15x? 

TcstRunNo. 3 

Tort Sun 1440 
End IS:40 

Test Run Awrane 

File Source ICFR9.DAT 

AL3 ICFP.3.WRI 

NOX so2 
PPM PPM 

so2 
PPM 

co co2 02 
PPM 16 % 

(Corrcacd) 

354.9 1505 1962 31.2 14.7 4.2 

Minute Avnanc 

NOx 
PPM 

so2 
PPM 

co 
PPM 

02 
% 

TIIa SO2 COR. 
PPM 

43 
.I 
4.4 
.A 
4.3 
4.4 
4.4 
..f 
4.2 
4.2 
4.2 
4.2 
4.2 
1.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.3 
4.3 
4.2 
4.2 
..4 
4.3 
4.2 
..2 
4.2 
4.2 
4.2 
4.2 
42 
1.2 
4.4 
4.3 
4.2 
4.3 
4.2 
4.1 
..z 
4.2 
4.2 
4.t 
4.1 

I. 4, 
14 a 
14 43 . 
14 44 
I4 IS 
I. 46 
I4 47 
I4 I* 
14 49 
I4 50 
I. 5, 
I4 52 
14 53 
14 54 
14 JJ 
II 56 
14 ST 
14 5* 
11 59 
15 0 
15 1 
IJ 2 
LS 3 
IS 4 
IS 5 
15 6 
IS 7 
15 I 
15 9 
IS lo 
IS 1, 
15 12 
IS 13 
I5 1. 
,5 ,5 
IS 16 
IS 17 
15 I* 
15 I9 
IS x) 
IS 2, 
1s 2.2 
LS 23 
15 7.4 
IS 7.5 

t989.7 
1916.3 
1996.3 
1PP.2 
t9s7.2 
1950.7 
1971.2 



353.6 
356.7. 
351.8 
346.4 
357.2 
3M.3 
357.9 
358.3 
357.6 
355.4 
354.7 
354.7 
139.0 
,543 

4.3 
4.21 
4.2 
..I 
4.2 
4.3 
‘2 
4.2 
42 
4.2 
4.2 
1.1 
1.3 
4.2 

1967.0 
wrL.6 
1w.7 
1956.6 
3X36.5 
aal.Z 
wn.5 
tp69.5 
Isa., 
1948.3 

m7.2 
,934.. 
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CONTINUOUS INSTRUMENT CALIBRATION DATA 

PLANT z?= r&f%- 
LOCATION f2tc~o.t~ b 
Don, tdny 

DATE A= /9J?- 
TEST % 

_ ,-~ -..-......-. -- 
! (‘&L INSTRUMENT’ , 

PRElPOST TEST SERIAL X - 
REGULATORS CALIBRATOR - 

/l.S% 0: 
~- 

aGxL7-I Rc=n 

GAS ANAL’OFD 0: 

CE Fd-4 
zsz% P+A.Gc 

TIME: 

c?36- 

TIME: 

,~>7fs- 



CONTINUOUS INSTRUMENT CALIBRATION DATA 

PLANT m k&w 
LOCATION +dc-@k.d~ 
PROJ. NO# 

%:iT$+-c\‘ 

DATE 4/Z 192 
TZCT 1 

GAS ANALYZED co, - 
IL”, d I IG-- IiSTRUMENT CaQ TO-, 
PREIPOST TEST SERIAL # -7s. e+kc 
REGULATORS CALIBRATOR r? ‘) 

rep. 72947 . -u cc cncn6=ceD 

TIME: 

/OS0 

TIME: 

T KEYsmNE -.mm.L-mc 



CONTINUOUS INSTRUMENT CALIBRATION DATA 

PLAN’ r TQ=fss DATE 929’t- GAS ANALYZED - 
LOCATION &c&&.~;> TEST # ’ c /QL INSTRUMENT z 7m 
PROJ. NO# PRUPOST TEST SERIAL # s-0 PI-ml @?A+& 

REGULATORS CALIBRATOR 

TIME: 

-2-o 

PW. A#$- fZ-343 Ps/,.4 Wd CexPi=IQ 



CONTINUOUS INSTRUMENT CALIBRATION DATA 

PLANT = &kst= 
LOCATION Rtofwtou 
PROJ. NOU 

GAS ANALYZED IL’cjc 
TEST # ‘4 

PR”POST T&T =( 
INSTRUMENTm ‘/12 (0 

+-SERIALI - $& &Cc 

,o7FL - 479 ,- 

DATE M.-/9L 

TIME: 

Iti@ 

I CYLINDER ICONCENTR~NI ANALYSER I RECORDER I ADJUSTED I PERCENT I 
RFSPCINSF VALUE 1 DEVIATICIN 1 



CONTINUOUS INSTRUMENT CALIBRATION DATA 

PLANT =tCd=#+t%& 
LOCATION ,Qtcp%-w g?J 
PROJ. NO# 

DATE dd9~ 
TEST # I 1 

PRUPOST T!S$’ * ’ 
TESTERS e 
COMMENTS! q 

GAS ANALMED +> 

~;;;;;EQcc= mm 

REGULATORS 
;- Lw. 

CALIBRATOR ry L 

& 48928-~T 471% fY3-l . I-mF??=ii 

TIME: 

P33 

TIME: 

/ia 



n-Em0 Eiw- I- xm 
Eight West Forge Parkway 
Franklin, M 02038 USA 
‘IEL: (508) 520-0430 
FAX: (508) 520-1480 

ORPM: LeysLe E+4rovt me&J 

===xm Hark c;wnebed, 
FAxMnBEx: 4/r- Bar- 984 I. 
-: birrc- RpqeL 
*: p/3/92 
-: soa y& “9. 
TcJlxL~~c6P~BEIN;~TIBD: (IN=w~ cmst) 

%trk 
rp’ & ha0 is cd&&f LA& -r ih 9 

nihgen Lckgro~44, de* r\olzi4DPi* 

4 y;e(i I 04 'e"d;ys dde -4~ 

J ifl S/de 945 

7 
"en&: ti 

4. 

ti e C0rceJ-i o- &4-or is :- 

I== 1 -t r$+[.kJ, 

d ere 
7 

uen CL-m Cee#cieR+ &- ll4eccrrk rfi . 

co hcecch~40h in % o$ mokde u,’ ~ 

PIi ; - - 

--r. 

l%a*p}e 2 Hoe yts Ls 

h 0 570, + /r$ Cot +4 s1: Fi 
% 
c&l 

0. a/q. 

u,* 
0 -0144 6rf-ec*w .CpC’Lt 
0 -/do 

F= 1 + 8.10y c 0.216 ‘S 1.323 . 



ICF KAISER ENGINEERS 
.I 
;4 ,- ‘p prqy-7 :-,c , “C CL PROJECT ‘_I&- .,-. _ --?c :‘$, C*O,ECT NO, 

.- 3- r c .^ ,,JPpr\“‘cl /-r.c.\‘tl,‘!ct’- CAGE-OF 
c 

MADE BY 2% DATE II-1247 CHEC*EDB” q ATtz 

qwh~ @A% cc”+- 

f= i+ 2~;h) IS, 
= (+ QIOzfiOt -I 602 ko, 

?4y.n = I + @J9m(4.5) + (cml44)1\~= [, 3 123 

= 
‘RONZ = \~ + @.~2\4)@4) + (0,6144) (\4,7) = I, 3058 ’ ~--..- 

k&J3 = I -I- (0Lm4)p~Z) -I- (&144)(l4.7) = /I3016 



APPENDIX B 

PARTICULATE MA’ITER 
DATA SHEETS AND CALCULATIONS 

ESP INLET LOCATION 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

BASELINE ENVIRONMENTAL REPORT 
SUMMARY OF SUPPLEMENTAL MONITORING 

ICF KAISER ENGINEERS, INC. 
PI’ITSBURGH, PA 



I TAMPELLA POWER CORP. 1-pal 
JUllE NMpp6l 0332 PM 

I --- 
I ImAULIs OF PAmlcuLAm EMISSION ~~E.~~wREME~-Ix 

,-WG-* -“---m-* 
Dal0 I Time 
Test no: 
Nozzle 
Avg. sleek temp. 
Avg. meter temp. 
Peltlculate 
Gut meter COK. 
Stalk prew. 
condenrato vol. 
Absorbed !-I20 
Metered gas 
Ber. pmm. 
Avg. delta H 
Stack dlm. 
Pilot corr. 

OsO29i! I 10:55 - 12:1s pm 
PE3SE 

0.251 IN 
328.5 F 
110.7 F 

6.47s 0 
o.Qw5 

-9.40 IN H20 
87 ML 

OML 
36.63 CF 
29.1 IN HG 
0.93 IN H20 

72 198 IN 
0.84 

STACK SAMPLING CALCULATIONS 

Meter pmsr. 29.20 IN Ho 
6ratlC pmt. -0.8832601 INHG 
stack pf@ss. 26.41 IN HG 
Stack 8~88 9Q.w sa Fr 
Nozzle area o.ooo344 sa Fr 
Avg. stack temp. 766.2 DEG. R 
Avg. meter temp. 670.4 DEG. R 
Total H20 67.0 ML 
corr. metered got 36.302 CF 
H20 gas volume 4.637 CF 
Tow sampled volume 42.636 CF 
Percent H20 10.58 % 
SCFD gea ~Ompld 34.626 scm 
Mol. we@ht ot stack g68 28.f3 ?/MU. 
Avei~ge cm”a~ted veil. 43.10 FPS 
Avg. flow rate 266011 CFM 
Steck flow ret0 162625 SCFM 
Stack flow mte 145570 SCFMd 
Sample time 4310 SEC 
Percent Iaokinelice 95.2 I( 

II--- 
IParticnlate 

c- 

.- 
2.66624 1 QRISCFD- 

3601.W659 ~LIM-IR- _ 
I 



GASANALYZES(dfY~~S) 

Vol% (Moist.) Mol. wftighl WeigM par Mole 
CD2 12.9 11.5 u.ooo 5.07 
co 0.0 0.0 26.OW 0.00 
02 5.5 
N2 81.8 7:: 

32.ow 1.57 

HZ0 lo:6 
20.200 20.57 
18.000 1.91 

YHT. 100.0 lW.0 1 Ml.200 29.13 

=Il-------ZI--.E===~~===-=-==,_======~==~====.-==~=======*-=======: ____--- 

FlELDDATAANDVELDCllYCALC. 

LINH201 Fl F-1 IF] IFI DN HW 
DelteP slfick T. v.locitY Motor In Moteroul DattaH 

i% 
0:150 
0.700 
0.370 
0.210 
0.400 
0.450 
0.300 
0.420 
0.440 
0.264 

:i 
0:310 
0.700 
0.320 
0.300 
0.700 
0.550 
0.270 
0.700 
0.360 
0.170 

0 

328 

33.3 108 
30.0 109 
26.7 110 
68.1 115 
42.5 115 
30.6 116 
44.2 118 
47.1 118 
30.3 118 
45.4 110 
46.8 t20 
34.2 110 
50.0 121 
42.6 121 

2.i 
121 

40.4 
123 
121 

36.5 122 
60.0 123 
53.3 124 
36.8 123 
44.8 124 
42.7 124 
28.6 124 

0 

ii 
98 
9e 

z 
100 
100 
101 
101 
102 
103 
103 
103 
104 
101 
105 
105 
106 
108 
108 
107 
1oL) 
108 

0 

0;: 
0.36 

0.: 
0.6 
0.0 

1.w 

OFi 

d 
1.15 
0.8 
0.7 
1.6 

0.75 
0.7 
1.6 

1.25 
0.6 
1.6 
0.8 
0.4 

0 



I‘A,bfPELlA POWER CORP. 
Juha NW-W 

1-V-@ 
033a PM 

RESUL?s OF PARTICLLVTE EMWSION MEASUREME~ 
.--- 
Dlte~nm. 
Teet no: 
NOZZIO 
Avg. stack temp. 
Avg. meter temp. 
PeltkUletO 
Cari meter car 
stdc pm.1. 
Condoneate vol. 
Aelofrx3d I420 
Metered gas 
hr. pmes. 
Avg. drlta H 
Stack dlm 
Pltot car. 

ow2-92102:11-03.33pm 
PE4EtE 

0.2!tl IN 
329.3 F 
119.0 F 

8.7344 G 
0.9915 

8.80 IN HZ0 
76 ML 

2.8 ML 
40.81 CF 

29 IN HG 
0.90 IN H20 

72 198 IN 
0.84 

STACK SAMPLING CALCULAllONS 

Meter preen. 
starlc pmsr. 
stack press. 
srack ama 
Nozzle area 
Avg. stclck temp. 
Avg. mater temp. 
Total H20 
CCIT. mltwed gal 
Hz0 g&3 volume 
Total sampled volwm 
Pwwnt H20 
SCFD gas sempld 
Mol. WebM c4 atack gua 
Avomge corrected vet. 
Avg. Flow rete 
Stack flw NtO 
Sack flaw mte 
Sample ttmr 
PetewIt l8oklnettce 

29.20 IN HG 
AXW2591 IN HG 

28.37 IN HG 
09.00 sa FT 

o.ooD344 so FT 
788.9 DEG. R 
578.7 DEG. R 

T1.8 ML 
40.463 CF 

4.117 cl= 
44.584 CF 

9.23 $6 
38.056SCFD 
29.30 ?lwx. 
42.63 FPS 

253228 CFM 
160673 SCFM 
145636 SCFMd 

4320 SEC 
90.9 K 

2.88242 GIUSCFD 
3003.08448 LS/HR 



GA8 ANALYES (OV basl@ 

VOl% (Moist.) Mol. weight Weight per Mole 
co2 12.9 Il.7 44.000 5.15 
co 0.0 0.0 28.cxm 0.00 
02 5.6 32.ooo 1.60 
N2 81.8 

7x 

H20 9:2 
28.200 20.89 
18.000 1.66 

YHT. loo.0 100.0 160.2M) 29.30 

--l-------===113=1.~-=~=~==3==~ 

E12F1 Elok T (Fps1 Et, I" VOlOCt& 
0.7w iW 67.4 129 
0.210 
0.170 
0.700 
0.390 
0.200 
0.420 
0.450 
0.280 
0.440 
0.470 
0.239 
0.200 
0.400 
0.390 
0.470 
0.400 
0.230 
0.800 
0.450 
0.170 
0.700 
0.460 
0.200 

0 

314 

309 
316 
3w 
310 
327 

iii 
336 
319 
341 
347 
314 
366 
366 

31.8 120 
28.3 121 
67.8 126 
43.3 12s 
30.7 124 
45.0 126 
46.9 126 
36.6 118 
48.3 126 
46.2 127 
33.3 128 
31.5 128 
u.7 124 
43.3 127 
48.7 128 
45.0 128 
33.6 129 
65.2 127 
47.6 129 
28.9 129 
59.5 127 
48.0 129 
31.6 130 

0 

109 
109 
109 
109 
110 
110 
111 
111 
112 
112 
113 
113 
113 
113 
113 
113 
114 
114 
114 
ill 
114 
114 
116 
115 

0 

o? 
0:4 

Olii 
0.46 
0.95 
1.05 
0.6s 

1 
1.1 

0.55 
0.46 
096 

0.9 
1.1 

0.95 
0.56 

1.4 
1.05 
0.4 
1.6 

1.06 
0.46 

0 
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APPENDIX C 

ANALYTICAL RESULTS 
AQUEOUS AND SOLID SAMPLES 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

BASELINE ENVIRONMENTAL REPORT 
SUMMARY OF SUPPLEMENTAL MONITORING 

ICF KAISER ENGINEERS, INC. 
PI’ITSBURGH. PA 



Antech Ltd. 
One Triangle Drive . Expon.Pennsylvania 15632 . Phone: (412) 733-1161 . Fax: (4121327.7793 

September 21, 1992 

Mr. John T. Kane 
ICF Kaiser Engineers 
Four Gateway Center 
Pittsburgh, PA 152'2.2-1207 

Water Characterization 
91001: LIFAC 

Antech Ltd. Proiect No. 92-2554 

Dear Mr. Kane: 

Enclosed is the analytical result for the sample submitted by ICF Kaiser 
Engineers. The sample was received and logged in for analysis on Seprember 3, 
1992. A copy of this report was faxed to you. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data tables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. Results of these analyses can be furnished upon request. If you 
have any questions, please call me. 

Sincerely, 

~~.~;wu~LL,/, i:."L~ 
Dominick Frollini. J 
Inorganic Chemistry Manager 

DF:aeb 

Enclosures 

An American waste Services Cmnpny 



ANTECH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJECT NWBRRS: 

ANTECH LTD.: 92-2554 

CLIENT: 91001 

B: SAMPLE IDFWl7FICATIONS: 

ANTECH LTD.: 9209-0231 

CLIENT: li Pond Effluent at RP&L's -1 no1 
(N6ot the Bottom Ash Aqueous Sample 116 in EMP) 

C: SHIPPING/RECEIVING COMMENTS: 

NotIe 

11. PREPARATION/ANALYSIS COMMENTS: 

A: GWERAL CHEMISTRY: 

III. GENERAL COMMRNTS: 

NOW 



TABLE C-l 

General Data Table 
ICF Kaiser Engineers 

Antech Ltd. Project No. 92-2554 
Water Characterization; 91001; LIFAC 

Collected September 2. 1992 

Sample Identification 
Analytical 9209-0231 

Parameter Method units 86 Pond Effluent 

Alkalinity (Total) 310.1(l) mg/l CaC03 111 

(1)U.S. Environmental Protection Agency, 1983, Methods for Chemical Analysis 
of Water and Wastes, EPA-600/4-79-020, Environmental Monitoring and 
Support Laboratory. Cincinnati, Ohio. 



Antech Ltd. 
One Triangle Dnve - Export. Pennsylvania 15632 - Phone: (412)733-1161 - Fax: (412)327-7793 

September 23, 1992 

Mr. John T. Kane 
ICF Kaiser Engineers 
Four Gateway Cater 
Pittsburgh, PA 15222-1207 

Waste CharacterizatioQ 
91001: LIFAC 

Antech Ltd. Proiect No. 92-255s 

Dear Mr. Kane: 

Enclosed are analytical results for samples submitted by ICF Kaiser Engineers. 
Samples were received and logged in for analysis on September 3, 1992. A copy 
of this report was faxed to you. 

Appropriate U.S. Environmental Protection Agency methods were used and are 
indicated accordingly on the data tables. Appropriate quality assurance/quality 
control analyses were performed in accordance with Antech Ltd.'s Statement of 
Qualifications. Results of these analyses can be furnished upon request. If you 
have any questions, please call me. 

Sincerely. 

L ,I ’ I .‘. ,( < i. I~ .Li /’ 

Dominick Frollini, Jr. 
Inorganic Chemistry Manager 

DF:aeb 

Enclosures 

AnAmerican%steSewiccsCompany 



ANTEGH LTD. 
CASE NARRATIVE 

I. GENERAL: 

A: PROJECTNDMBERS: 

ANTECH LTD.: 92-2555 
CLIENT: 91001 

B: SAMPLE IDENTIFICATIONS: 

ANTECH LTD.: 9'209-0232 and 9209-0233 
CLIENT: #3 Economizer Hopper Ash and 

H5 ESP Hopper Ash 
c: SHIPPING/RECEIVING COMMENTS: 

II. PRRPARATION/ANALYSIS COHKENTS: 

A: PREPARATION: 

None 

B: ORGANICS: 

1. VOIATILES: 

The detection levels for the "total" analvses of both samnles 
are elevated due to sample matrix. 

2. SMIVOIATILBS: 

c: NE-MIS: 

None 

D: GENE&C CHWISTRY: 

III. GENERAL COMHENTS: 

None 



TABLE C-7. 

General Data Table 
ICF Kaiser Engineers 

Antech Ltd. Project No. 92-2555 
Waste Characterization; 91001; LIFAC 

Collected September 2, 1992 

Parameter 

Alkalinity (Total) 

Paae 1 of 2 
Semole Identification 

Analytical 9209-0232 
Method units 13 Economizer Hopper i 

310.1(l) mg/l CaC03 87.0 

PH 
allfate (ASTM) 
TCLP MetaLs:(3) 

Silver (TCLP) 
Arsenic (TCLP) 
Barium (TCLP) 
Cadmium (TCLP) 
Chromium (TCLP) 
Mercury (TCLP) 
Lead (TCLF') 
Selenium (TCLP) 

TCLP Extraction Fluid Data: 
Extraction Fluid 
pH with Deionized Water 
pH After Addition of 1 Normal 

pH of TCLP Extract 
Amount of Sample Extracted 

HCL 

9045(2) pH units 
9038(2) Wl 

6010(2) 
6OLO(2) 
6OlO(2) 
6010(2) 
6010(2) 
7470(2) 
6010(2) 
7740(2) 

Wl 
w/l 
w/l 
w/l 
w/l 
Wl 
w/l 
=%/l 

L31~(2) 

pH units 
pH units 
pH units 

g 

11.90 

100 

<O.lO 
<O.lO 
<lO 
<O.lO 
<O.lO 
<O.Ol 
-co.10 
-co.10 

No. 1 
11.05 
1.55 
5.15 
100 

See footnotes-at end of table. 



TABLE C-2 
rsx%xuz 

(Continued) 

Parameter 

Pace 2 of 2 
Sample Identification 

Analytical 9209-0233 
Method Units #5 ESP Ash 

Alkalinity (Total) 310.1(l) mg/L cacoj 299 

PH 9045(Z) 

Sulfate (ASTM) 9038(z) 

TCLP Metals:(3) 
Silver (TCLP) 6OlO(2) 

Arsenic (TCLP) 6OLO(2) 

Barium (TCLP) 6OLO(2) 

Cadmium (TCLP) 6010(2) 

Chromium (TCLP) 6OLO(2) 
Mercury (TCLP) 7470(2) 

Lead (TCLP) 6OlO(2) 

Selenium (TCLP) 7740(2) 
TCLP Extraction Fluid Data: 

Extraction Fluid 131l(2) 
pH with Deionized Water 
pH After Addition of 1 Normal HCL 
pH of TCLP Extract 
Amount of Sample Extracted 

pH units 11.60 

w/l 260 

w/l 
Wl 
w/l 
w/l 
Wl 
w/l 
Wl 
w/l 

co.10 
1.3 
<lo 
<O.lO 
<O.LO 
co.01 
<O.LO 
<O.LO 

pH units 
pH units 
pH units 

g 

No. 1 
11.50 
1.90 
5.20 
100 

(L)U.S. Environmental Protection Agency, 1983, Methods for Chemical Analysis 
of Water and Wastes, EPA-600/4-79-020. Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio. 

(2)U.S. Environmental Protection Agency, 1987, Test Methods for Evaluating 
Solid Waste. SW-846, 3rd ed., Office of Solid Waste and Emergency 
Response, Washington, DC. 

(3)Toxicity Characteristic Leaching Procedure (TCLP) results have not been 
bias corrected. 



TABLE C-3 

TCLP(1) Organic Analyses 
ICP Kaiser Engineers 

Antech Ltd. Project No. 92-2555 
Waste Choractarizrtion; 91001; LIPAC 

Collected September 2. 1992 

Parameter 

Pane 1 of 2 
Samle Identification 

CAS(2) 9209-0232 
Number Units #3Ecm Hopperk 

TCLP vdatiie Organic Analyses:(8260)(3) 
Benzene 
2-Butanone 
Carbon terrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
l,l-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

TCLP Base/Neutral Extractables:(8270)(3) 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachlorobenzene 
Hexachloroethane 
Nitrobenzene 
Pyridine 

TCLP Acid Extractables:(8270)(3) 
Total Cresol (TCLP) 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

71-43-2 pg/l 
78-93-3 /A@ 
56-23-5 rg/l 
108-90-7 pg/l 
67-66-3 &l 
107-06-2 /&l 
75-35-4 Jbg/l 
127-18-4 pg/l 
79-01-6 fig/l 
75-01-4 /Jg/l 

106-46-7 pg/l <500 
121-14-2 pg/l <50 
87-68-3 rg/l <50 
118-74-l&1 <lOO 
67-72-l rg/l <500 
98-95-3 rg/l <loo 
llO-86-l pg/l <500 

(4) A%/1 
87-86-5 p.g/l 
95-95-4 )&g/l 
88-06-2 Mg/l 

<5000 
<5000 
<5000 
a00 

See footnotes at end of table. 



TABLE C-3 

(Continued) 

CAS(2) 

Pace 2 of 2 
Sample Identification 

9209-0233 
Parameter Number Units #5 ESP Hopper Ash 

TCLP volatile Organic Aoaly~es:(826O)(~) 
Benzene 
2-Butanone 
Carbon tetrachloride 

Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
l,l-Dichloroethene 

Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

TCLP Base/Neutral Extractables:(8270)(3) 
1,4-Dichlorobenzene 
2.4-Dinitrotoluene 
Hexachlorobutadiene 
Hexachlorobenzene 
Hexachloroethane 
Nitrobenzene 
Pyridine 

TCLP Acid Extractables:(8270)(3) 

Total Cresol (TCLP) 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

71-43-2 &l 
78-93-3 rg/l 
56-23-5 rg/l 
108-90-7 j&l 

67-66-3 pg/l 
107-06-2 j&l 
75-35-4 j&g/l 
127-18-4 &l 
79-01-6 @l 
75-01-4 pg/l 

106-46-l rg/l 
121-14-2 pg/l 
87-68-3 pg/l 
118-74-l/~g/l 
67-72-l @g/l 
98-95-3 pg/l 
llO-86-l jJg/l 

(4) M/l 
87-86-5 pg/l 
95-95-4 pg/l 
88-06-2 @g/l 

<50 

<5000 
<50 
<lOOO 
<500 
<50 
<50 
<50 
<50 
<50 

<500 
<50 
<50 
<lOO 
<500 
<lOO 
<500 

<5000 
<5000 
<5000 
<lOO 

(1)Toxicity Characteristic Leeching Procedure (TCLP) results have not been 
bias corrected. 

(2)CAS - Chemical Abstracts Services. 
(3)U.S. Environmental Protection Agency, 1987, Test Methods for Evaluating 

Solid Waste, SW-846, 3rd ed., Office of Solid Waste end Emergency 
Response, Washington. DC. 

(4)m-Cresol 108-39-5, o-Cresol 95-48-7, and p-Cresol 106-44-5. 



TABLE C-4 

TCLP(l) Organic Analyses 
ICF Kaiser Engineers 

Antech Ltd. Project No. 92-2555 
Waste Characterization; 91001; LIFAC 

Parameter 
CAS(2) 
Number 

Samole Identificatia 
Method 

Units Blank 

TCLP Volatile Organic Ar1alyses:(8260)(~) 
Benzene 71-43-2 
Carbon Tetrachloride 56-23-5 
Chlorobenzene 108-90-7 
Chloroform 67-66-3 
1,2-Dichloroethane 107-06-2 
l.l-Dichloroethene 75-35-4 
2-Butanone 78-93-3 
Tetrachloroethene 127-18-4 
Trichloroethene 79-01-b 
Vinyl Chloride 75-01-4 

TCLP Base/Neutral Extractables:(8270)(3) 
l.h-Dichlorobenzene 106-46-7 
2,4-Dinitrotoluene 121-14-Z 
Hexachlorobenzene 118-74-1 
Hexachlorobutadiene 87-68-3 
Hexachloroethane 67-72-I 

Nitrobenzene 98-95-3 
Pyridine 110-86-l 

TCLP Acid Extractables:(8270)(3) 
Total Cresols (4) 

Pentachlorophenol 87-86-5 
2,4,5-Trichlorophenol 95-95-4 
2,4,6-Trichlorophenol 88-06-Z 

P.+ <50 

/G/l <50 

/G/l <l,OOO 

I%/1 <500 

M/l <50 

M/l <50 

Irg/l <5,000 

he/l <50 

a/l <50 

Irg/l <50 

P.s/l <500 

Pi%/1 <50 

K3/1 400 

I%/1 <50 

M/l <500 

M/l 400 

Pi%/1 <500 

x3/1 <5,000 

clg/l <5,000 

KS/l <5,000 

lwl <lOO 

(1)Toxicity Characteristic Leaching Procedure (TCLP) results have not been bias 
corrected. 

(2)CAS - Chemical Abstracts Services. 

(3)U.S. Environmental Protection Agency, 1987. Test Methods for Evaluating Solid 
Waste, SW-846 1 3rd ed., Office of Solid Waste and Emergency Response, 
Washington, DC. 

(4)m-Cresol 108-39-4, o-Cresol 95-48-7. and p-Cresol 106-44-5. 



TABLE C-5 

Volatile Organic Analyses 
EPA Nethod 8260(l) 

ICF Kaiser Engineers 
Antech Ltd. Project No. 92-2555 

Waste Characterization; 91001; LIFAC 
Collected September 2, 1992 

Parameter 
CAS(2) 
Number 

Pace 1 of 2 
Samule Identification 

9209-0232 
units #3Economizer Hopper Ash 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MIX) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloromethane 
Chloroform 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichl,oroethene 
1,2-Dichloropropane 
cis-1.3-Dichloropropene 
trans-1.3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4-Methyl-2-pentanone (MIBK) 
S tyrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l,l,l-Trichloroethane 
1.1,2-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Xylems (Total) 

67-64-l P.db 
71-43-2 Ia% 
75-27-4 m/kg 
75-25-2 a/kg 
74-83-9 !&kg 
78-93-3 Wkg 
75-15-o Irg/kg 
56-23-5 r&g 
108-90-7 is/kg 
124-48-1~ P.db 
75-00-3 Ir.s/kg 
74-87-3 r&g 
67-66-3 /a/kg 
75-34-3 &kg 
107-06-Z &kg 
75-35-4 m/kg 
156-59-Z &kg 
156-60-5 &kg 
78-87-5 a/kg 
10061-01-5 a/kg 
10061-02-b a/kg 
100-41-4 &kg 
591-78-b a/kg 
75-09-2 a/kg 
108-10-l r&g 
100-42-5 r&g 
79-34-5 rg/k.s 
127-18-4 a/kg 
108-88-3 a/kg 
71-55-b &kg 
79-00-5 &kg 
79-01-b a/kg 
75-01-4 Irg/kg 
1330-20-7 m/kg 

<500 
~25 
<25 
<25 
<50 
<500 
C25 
<25 
<25 
~25 
c50 
<50 
<25 
<25 
<25 
<25 
<25 
<25 
~25 
<25 
<25 
C25 
<250 
46 
~250 
~25 
~25 
~25 
~25 
~25 
<25 
<25 
<50 
<25 

See footnotes at end of table. 



TABLE C-5 
x- 

(Continued) 

Pace 2 of 2 

CASc2) 
Samole Identification 

9209-0233 ESP 
Parameter Number Units #5 Hopper Ash 

Acetone 67-64-l 
Benzene 71-43-2 
Bromodichloromethane 75-27-4 
Bromofonn 75-25-2 
Bromomethane 74-83-9 
2-Butanone (HEK) 78-93-3 
Carbon disulfide 75-15-O 
Carbon tetrachloride 56-23-5 
Chlorobenzene 108-90-7 
Chlorodibromomethane 124-48-l 
Chloroethane 75-00-3 
Chloromethane 74-87-3 
Chloroform 67-66-3 
l.l-Dichloroethane 75-34-3 
1,2-Dichloroethane 107-06-2 
l,l-Dichloroethene 75-35-4 
cis-1,2-Dichloroethene 156-59-2 
trans-1.2-Dichloroethene 156-60-5 
1,2-Dichloropropane 78-87-5 
cis-1,3-Dichloropropene 10061-01-5 
trans-1,3-Dichloropropene 10061-02-b 
Ethylbenzene 100-41-4 
2-Hexenone 591-78-b 
Methylene chloride 75-09-2 
G-Methyl-2-pentanone (MIBK) 108-10-l 
Styrene 100-42-5 
1.1,2,2-Tetrachloroethane 79-34-5 
Tetrachloroethene 127-18-4 
Toluene 108-88-3 
l,l,l-Trichloroethene 71-55-b 
1.1.2-Trichloroethane 79-00-5 
Trichloroethene 79-01-b 
Vinyl chloride 75-01-4 
Xylenes (Total) 1330-20-7 

rg/kg 
Pw% 
r&g 
wdk 
Iris/kg 
KS/kg 
a.3/kg 
M/kg 
rg/kg 
a/k 
Irdkg 
/rg/kg 
risk3 
iwh 
Pu% 
a/kg 
KS/kg 
a/kg 
a/kg 
M/kg 
&kg 
Irg/kg 
&kg 
NJ/kg 
M/kg 
a/kg 
Irdkg 
Ptdh5 
a/kg 
at/kg 
Irg/kii 
Irid@ 
P.db 
Irg/kg 

<13000 
<630 
<630 
<630 
a300 
<13000 
730 
<630 
<630 
<630 
a300 
a300 
cb30 
<630 
<630 
<630 
<630 
<630 
<630 
<630 
cb30 
<630 
<6300 
<630 
<6300 
cb30 
<630 
<630 
2200 
<63Q 
<630 
<630 
<1300 
<630 

(1)u.s. Environmental Protection Agency, 1987, Test Methods for Evaluating 
Solid Waste, SW-846, 3rd ed., Office of Solid Waste and Emergency 
Response, Washington. DC. 

(2)CAS - Chemical Abstracts Services. 



TABLE C-6 

""'",',:'eN~-x~~'b~~~~~ 

ICF Kaiser Engineers 
Antech Ltd. Project No. 92-2555 

Waste Characterization; 91001; LIFAC 

Parameter 
CASc2) 
Number units 

Samole Identification 
Method 
Blank 

Acecone 67-64-l 
Benzene 71-43-2 
Bromodichloromethane 75-27-4 
Bromoform 75-25-2 
Bromomethane 74-83-9 
2-Butanone (MRK) 78-93-3 
Carbon disulfide 75-15-o 
Carbon tetrechloride 56-23-5 
Chlorobenzene 108-90-7 
Chlorodibromomethane 124-48-1 
Chloroethane 75-00-3 
Chloromethane 74-87-3 
Chloroform 67-66-3 
l.l-Dichloroethane 75-34-3 
1,2-Dichloroethane 107-06-Z 
l,l-Dichloroethene 75-35-4 
cis-1,2-Dichloroethene 156-59-Z 
trans-1.2-Dichloroethene 156-60-5 
1,2-Dichloropropane 78-87-5 
cis-1,3-Dichloropropene 10061-01-5 
trans-1,3-Dichloropropene 10061-02-b 
Ethylbenzene 100-41-4 
2-Hexanone 591-78-b 
Methylene chloride 75-09-2 
4-Methyl-2-pentanone (MIBK) 108-10-l 
S tyrene 100-42-5 
1,1,2,2-Tetrachloroethane 79-34-5 
Tetrachloroethene 127-18-4 
Toluene 108-88-3 
l.l.l-Trichloroethane 71-55-b 
1.1,2-Trichloroethane 79-00-5 
Trichloroethene 79-01-b 
Vinyl chloride 75-01-4 
Total xylenes 1330-20-7 

M/l 
a/l 
M/l 
M/l 
I%/1 
I%/1 
la/l 
M/l 
a/l 
Pl3/1 
@g/l 
/4%/l 
a.!3/1 
M/l 
i&l 
rg/l 
Pi%/1 
Pdl 
a/l 
a/l 
h!z/l 
re/l 
l&l 
A%/1 
/Ig/l 
k!z/l 
Pfc/l 
rg/l 
r&l 
H/l 
M/l 
r&T/l 
IrEA 
M/l 

<500 
<2 
<25 
<25 
<50 
<500 
<25 
<25 
<25 
<25 
<50 
<lo 
<25 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<50 
<5.0 
<50 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
c5.0 
<5.0 
40 
<5.0 

(1)lJ.S. Environmental Protection Agency, 1987, Test Methods for Evaluating Solid 
Waste, SW-846, 3rd ed.. Office of Solid Waste and Emergency Response, 
Washington, DC. 

c2)CAS - Chemical Abstracts Services. 



APPENDIX D 

PARTICULATE MATTER 
DATA SHEETS AND CALCULATIONS 

ESP OUTLET LOCATION 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

BASELINE ENVIRONMENTAL REPORT 
SUMMARY OF SUPPLEMENTAL MONITORING 

ICF KAISER ENGINEERS, INC. 
PITTSBURGH, PA 



KEYSTONE ENVIRONMENTAL RESOURCES 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN 

RICHMOND P & L UNIT #2 BREACH 

DATE: . . . . ...9-2-92 
CHARGE #: . ..150-399610 
TEST #: . . . ..ICF-BRE-Cl 

1. EMISSION RESULTS 

PARAMETER GR/SCFD LB/HR 
____------_---- --_---- --------- 
PARTICULATE . 01647 20.95156 

2. STACK CONDITIONS 

FLOW (ACFM) 255766. 
(SCFw 164085. 

MOISTURE CONTENT (a) 9.54 
STACK TEMPERATURE (F) 341.6 

3. SAMPLING CONDITIONS 

SAMPLE TIME (MIN.) 72.0 
SCFD GAS SAMPLED 40.960 
PERCENT ISOKINETIC 102.48 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P & L 
ICF-BRE-Cl 9-2-92 

FIELD DATA AND VEMCITY CALCULATIONS 

METER 
METER ORIFICE TEMP 

READING DELTA P DELTA H DEG F 
POINT TIME (DRY)CF IN.H20 
105.OA 845.0 258.801 .720 

63.0 .700 
21.OA 854.0 .310 

105.OB 855.0 .620 
63.0 .980 
21.OB 904.0 .350 

105.oc 905.0 .680 
63.0 .520 
21.oc 914.0 .360 

105.OD 915.0 .710 
63.0 .020 
21.OD 924.0 .510 

105.OE 925.0 .620 
63.0 -300 
21.OE 934.0 660 

105.OF 935.0 :540 
63.0 -800 
21.OF 944.0 .700 

105.OG 945.0 -520 
63.0 .750 
21.OG 954.0 -680 

105.OH 955.0 .440 
63.0 .600 
21.OH 1004.0 304.048 .430 

=Q 
1.67 
1.63 

.72 
1.44 
2.28 

.81 
1.58 
1.21 

.84 
1.65 

.05 
1.20 
1.46 

.71 
1.56 
1.27 
1.89 
1.65 
1.23 
1.77 
1.60 

ACT IN 
1.67 65. 
1.63 75. 

.72 80. 
1.44 82. 
2.28 88. 

.81 87. 
1.58 90. 
1.21 93. 

.84 97. 
1.65 97. 

05 89. 
1:20 98. 
1.46 99. 

.71 102. 
1.56 105. 
1.27 101. 
1.89 107. 
1.65 109. 
1.23 102. 
1.77 109. 
1.60 110. 
1.04 105. 
1.41 109. 
1.01 110. 

1.04 
1.41 
1.01 

OUT 
64. 
65. 
65. 
67. 
69. 
71. 
71. 
73. 
73. 
75. 
79. 
81. 
82. 
82. 
82. 
82. 
82. 
85. 
85. 
85. 
85. 
87. 
87. 
89. 

ORSAT 
co2 15.0 
02 4.5 
co 0 
N so:5 

VACUUM 
IN.HG. 

6.5 
6.0 
3.0 
5.0 
8.0 
3.0 
5.0 
4.0 
3.0 
6.0 
1.0 
4.5 
5.0 
3.0 
5.5 
4.5 
6.5 
5.5 
4.0 
6.0 
5.5 
4.0 
5.0 
4.0 

IMPINGER NO. 1 69.7 
2 10.7 
3 1.5 
4 .O 

ABSORBED H20 9.7 

STACK COPRECTE 
TEMP VELOCITY 
DEG FFT/SEC 

333. 58.5 
342. 58.0 
,325. 38.2 
339. 54.5 
343. 68.7 
344. 41.1 
337. 57.0 
342. 50.0 
345. 41.7 
342. 58.4 
345. 9.8 
349. 49.7 
343. 54.6 
344. 38.0 
341. 56.3 
340. 50.9 
344. 62.1 
349. 58.3 
341. 50.0 
341. 60.0 
341. 57.1 
344. 46.0 
345. 53.8 
339. 45.4 

CONTROL BOX CALIBRATIONS LEAK CHECK 
------------------------ -------------------------- 

FACTOR DATE RATE IN.HG 
------ -------- ------ ----- 

ORIFICE 1.985 5-20-92 INITIAL 0.006 CFM 5.0 
METER 0.9617 5-20-92 FINAL 0.011 CFM 8.0 
PITOT 0.84 4-24-92 

CONTROL BOX NO. 6 PROBE NO. 10-l NOZZLE NO. 37 



A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 

I. 
J. 
K. 
L. 
M. 
N. 
0. 

p': 
R. 
S. 
T. 

U. 
V. 

KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P 61 L 
ICF-BP&-Cl 9-2-92 

STACK SAMPLING CALCULATIONS 
BAROMETRIC PRESSURE IN. HG .................... 
AVG. DELTA H (IN H20) ......................... 
METER PRESSURE (IN. HG.) ...................... 
STATIC PRESSURE (IN. H20) ..................... 
STATIC PRESSURE (IN. HG.) ..................... 
STACK PRESSURE (IN. HG.) (A+E) ................ 
STACK DIMENSIONS 126.0 X 96.0 IN. 
STACK AREA (SQ. FT.) .......................... 

(LENGTH x WIDTH) 
NOZZLE DIAMETER ............................... 
NOZZLE AREA (SQ. FT.) ......................... 
AVG. STACK TEMP (DEG. R.) ..................... 
AVG. METER TEMP (DEG. R.) ..................... 
CONDENSATE VOL. (ML) .......................... 
ABSORBED H20 (ML) ............................. 
TOTAL H20 (ML) ................................ 
METERED GAS (CF) .............................. 
GAS METER CORRECTION .......................... 
CORRECTED METERED GAS (CF) .................... 
H20 GAS VOLUME (CF) (O.O0267N(K/C) ............ 
TOTAL SAMPLED VOLUME (CF) (Q+R) ............... 
PERCENT H20 (lOOR/S) .......................... 
THEORETICAL MAXIMUM ........................... 
PERCENT WATER USED ............................ 
SCFD GAS SAMPLED (528*Q*C/(29.9*K)) ........... 

MOLECULAR WEIGHT OF STACK GAS 

MoIsTURE 
ORSAT-DRY CORRECTION MOLECULAR 

29.06 
1.32 

29.16 
1.10 
.081 

29.14 

84.00 

.2400 
000314 

. 801.6 
547.0 

81.9 
9.7 

91.6 
45.247 

.9617 
43.514 

4.588 
48.102 

9.54 
100.00 

9.54 
40.960 

WEIGHT 
COMPONENT VOL.PCT./lOO x (l-T/100) X WEIGHT = PER MOLE 

co2 .150 X .9046 X 44.0 = 5.97 
co 000 

: 045 
X .9046 X 28.0 = .oo 

02 X -9046 X 32.0 = 1.30 
N2 .805 X .9046 X 28.2 = 20.54 
H20 X T/100= .0954 X 18.0 = 1.72 

MOLECULAR 
WEIGHT OF 
STACK GAS = 29.. 53 

W. PITOT CORRECTION . . . . . . . . . . . . . . . . . . . ..*......... .840 
X. AVERAGE CORRECTED VELOCITY (FPS)............... 50.75 

[85.49*W*SQRT(;;*;zg P)/(V*F))] 
Y. AVG. FLOW RATE (CFM) . . . . . . . . . . . . . . . . 255766. 
Z. STACK FLOW RATE (SCFM) (:28*Y,J*F,29.92)...... 164085. 

STACK FLOW RATE (DRY)........................... 148434. 
AA. SAMPLE TIME (SEC)............................. 4320. 
BB. PERCENT ISOKINETIC............................ 102.48 

(J*1OO*U*29.92)/(528*X*AA*I*F*(1-T/1OO)) 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P & L 
ICF-BRE-Cl 9-2-92 

CYCLONE MATL.ON INSOL.MATL. SOL.MATL. 
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G) 

--------------- -______ --------- ______---- ---------- 
PARTICULATE .ooooo .00630 .OOOOO .03,750 

INSOL.MATL. SOLUBLE MATL. 
PARAMETER IN IMP.(G) IN IMP.(G) 

--------------- ---------- _____----- 
PARTICULATE .ooooo . 00000 

PARTICULATE . 04380 

ALL MATLS. .04380 

PARAMETER 
-------------- 
PARTICULATE 

GR/SCFD LB/HR 
--------- -------- 

.01647 20.95156 

Emission rates are based on EPA Method 5. 



KEYSTONE ENVIRONMENTAL RESOURCES 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN 

RICHMOND P & L UNIT #2 BREACH 

DATE: . . . . ...9-2-92 
CHARGE It: . ..150-399610 
TEST #: . . . . . ICF-BRE-C2 

1. EMISSION RESULTS 

PARAMETER GR/SCFD =vm 
_-------------- -----a- ------m-- 
PARTICULATE .01102 14.07459 

------------------------------------------------------------------------ 

2. STACK CONDITIONS 

FLOW (ACFM) 256916. 
(SClw 165537. 

MOISTURE CONTENT (%) 10.01 
STACK TEMPERATURE (F) 338.1 

3. SAMPLING CONDITIONS 

SAMPLE TIME (MIN.) 72.0 
SCFD GAS SAMPLED 41.635 
PERCENT ISOKINETIC 103.79 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P & L 
ICF-BRE-C2 9-2-92 

FIELD DATA AND VELOCITY CALCULATIONS 

METER 
METER ORIFICE TEMP 

READING DELTA P DELTA H DEG F 
POINT TIME (DRY)CF IN.HZO REQ ACT IN OUT 
105.OH 1045.0 304.629 

63.0 
21.OH 1054.0 

105.OG 1055.0 
63.0 
21.OG 1104.0 

105.OF 1105.0 
63.0 
21.OF 1114.0 

105.OE 1115.0 
63.0 
21.OE 1124.0 

105.OD 1127.0 
63.0 
21.OD 1136.0 

105.OC 1138.0 
63.0 
21.oc 1147.0 

105.OB 1149.0 
63.0 
21.OB 1158.0 

105.OA 1209.0 
63.0 
21.OA 1218.0 351.303 

.410 

. 600 

.480 

.550 

.800 

.710 

.450 

.760 

.730 
680 

1300 
.690 
.780 
-100 
-510 
-630 
.540 
.420 
.710 
.560 

330 
:800 
. 630 
.280 

.97 .97 84. 
1.42 1.42 95. 
1.14 1.14 99. 
1.30 1.30 99. 
1.89 1.89 104. 
1.68 1.68 108. 
1.07 1.07 104. 
1.80 1.80 109. 
1.73 1.73 111. 
1.61 1.61 106. 

.71 .71 105. 
1.63 1.63 110. 
1.85 1.85 102. 

-24 .24 101. 
1.21 1.21 105. 
1.49 1.49 105. 
1.28 1.28 110. 

.99 -99 110. 
1.68 1.68 106. 
1.33 1.33 111. 

.78 .78 109. 
1.89 1.89 92. 
1.49 1.49 102. 

.66 .66 103. 

79. 
80. 
81. 
82. 
83. 
84. 
83. 
87. 
87. 
89. 
89. 
89. 
89. 
89. 
89. 
89. 
89. 
89. 
89. 
90. 
90. 
87. 
85. 
87. 

ORSAT 
co2 14.7 
02 4.4 
co .O 
N 80.9 

IMPINGER NO. 

VACUUM 
IN.HG. 

3.0 
4.5 
4.0 
4.5 
6.0 
5.5 
3.5 
6.0 
5.5 
5.0 
3.0 
5.0 
6.0 
1.0 
4.0 
4.5 
4.0 
3.0 
5.5 
4.0 
3.0 
6.0 
4.5 
2.5 

1 68.7 
2 14.9 
3 1.6 
4 .o 

STACK CORRECTE 
TEMP VELOCITY 
DEG FFT/SEC 

329. 44.1 
336. 53.6 
331. 47.8 
336. 51.3 
335. 61.8 
346. 58.7 
340. 46.5 
341. 60.5 
340. 59.3 
336. 57.1 
340. 38.0 
341. 57.7 
345. 61.4 
342. 22.0 
341. 49.6 
342. 55.1 
335. 50.8 
338. 44.9 
333. 58.2 
335. 51.7 
340. 39.8 
335. 61.8 
338. 55.0 
340. 36.7 

ABSORBED H20 13.0 

CONTROL BOX CALIBRATIONS LEAK CHECK 
------------------------ _______------------------- 

FACTOR DATE RATE IN.HG 
------ -------- ------ ----- 

ORIFICE 1.985 5-20-92 INITIAL 0.016 CFM 6.0 
METER 0.9617 5-20-92 FINAL 0.00.7 CFM 8.0 
PITOT 0.84 7-31-92 

CONTROL BOX NO. 6 PROBE NO. 10-2 NOZZLE NO. 37 



A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 

I. 
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L. 
M. 
N. 
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:: 
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U. 
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KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P & L 
ICF-BRE-C2 9-2-92 

STACK SAMPLING CALCULATIONS 
BAROMETRIC PRESSURE IN. HG .................... 
AVG. DELTA H (IN H20) ......................... 
METER PRESSURE (IN. HG.) ...................... 
STATIC PRESSURE (IN. H20) ..................... 
STATIC PRESSURE (IN. FIG.) ..................... 
STACK PRESSURE (IN. HG.) (A+E) ................ 
STACK DIMENSIONS 126.0 X 96.0 IN. 
STACK AREA (SQ. FT.) .......................... 

(LENGTH X WIDTH) 
NOZZLE DIAMETER ............................... 
NOZZLE AREA (SQ. FT.) ......................... 
AVG. STACK TEMP (DEG. R.) ..................... 
AVG. METER TFMP (DEG. R.) ..................... 
CONDENSATE VOL. (ML) .......................... 
ABSORBED H20 (ML) ............................. 
TOTAL H20 (ML) ................................ 
METERED GAS (CF) .............................. 
GAS METER CORRECTION .......................... 
CORRECTED METERED GAS (CF) .................... 
H20 GAS vornm (CF) (0.00267~(K/C) ............ 
TOTAL SAMPLED VOLUME (CF) (Q+R) ............... 
PERCENT H20 (lOOR/S) .......................... 
THEORETICAL MAXIMUM ........................... 
PERCENT WATER USED ............................ 
SCFD GAS SAMPLED (528*Q*C/(29.9*K)) ........... 

MOLECULAR WEIGHT OF STACK GAS 

29.06 
1.33 

29.16 
1.10 
.081 

29.14 

84.00 

.2400 
.000314 

798.1 
555.1 

85.2 
13.0 
98.2 

46.674 
.9617 

44.886 
4.992 

49.878 
10.01 

100.00 
10.01 

41.635 

MOISTURE 
ORSAT-DRY CORRECTION MOLECULAR WEIGHT 

COMPONENT voL.PCT./1oo x (l-T/100) X WEIGHT = PER MOLE 

co2 .147 X .8999 X 44.0 = 5.82 
co .ooo X .8999 X 28.0 = .oo 
02 .044 X .8999 X 32.0 = 1.27 
N2 .809 X .8999 X 28.2 = 20.53 
H20 X T/100= .lOOl X 18.0 = 1.80 

MOlJX!ULAR 
WEIGHT OF 
STACK GAS = 29.42 

W. PITOT CORRECTION............................... .840 
X. AVERAGE CORRECTED VELOCITY (FPS)............... 50.98 

[85.49*W*SQRT((J*DELTA P)/(V*F))] 
Y. AVG. FLOW RATE (CFM) (X*H*60)................ 256916. 
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 165537. 

STACK FLOW RATE (DRY).......................... 148970. 
AA. SAMPLE TIME (SEC)............................. 4320. 
BB. PERCENT ISOKINETIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103.79 

(J*lOO*U*29.92)/(528*X*AA*I*F*(l-T/100)) 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P & L 
ICF-BRE-C2 9-2-92 

CYCLONE MATL.ON INSOL.MATL. SOL.MATL. 
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G) 

_____---------- ------- --------- ---------- ---------- 
PARTICULATE . 00000 .01130 .ooooo .01850 

INSOL.MATL. SOLUBLE MATL. 
PARAMETER IN IMP.(G) IN IMP.(G) 

_-------------- ---------- ---------- 
PARTICULATE . 00000 .ooooo 

PARTICULATE .02980 

ALL MATLS. -02980 

PARAMETER 
-------------- 
PARTICULATE 

GR/SCFD LB/?IR 
--------- -------- 

.01102 14.07459 

Emission rates are based on EPA Method 5. 



KEYSTONE ENVIRONMENTAL RESOURCES 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN 

RICHMOND P & L UNIT #2 BREACH 

DATE: . . . . ...9-2-92 
CHARGE #: . ..150-399610 
TEST #: . . . ..ICF-BRE-C3 

1. EMISSION RESULTS 

PARAMETER GR/SCFD LB/HR 
--__-----__---- ------- --__----- 
PARTICULATE . 01304 16.80850 

2. STACK CONDITIONS 

FLOW (ACFM) 258653. 
(S-w 167224. 

MOISTURE CONTENT (a) 10.09 
STACK TEMPERATURE (F) 335.4 

------------------------------------------------------------------------ 

3. SAMPLING CONDITIONS 

SAMPLE TIME (MIN.) 72.0 
SCFD GAS SAMPLED 41.324 
PERCENT ISOKINETIC 102.07 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P & L 
ICF-BRE-C3 9-2-92 

FIELD DATA AND VELOCITY CALCULATIONS 

METER 
METER ORIFICE TEMP 

READING DELTA P DELTA H DEG F VACUUM 
POINT TIME (DRY)CF IN.HZO REQ ACT IN OUT IN.HG. 
105.OA 1412.0 352.453 .760 

63.0 .610 
21.OA 1421.0 .300 

105.OB 1422.0 .730 
63.0 570 
21.OB 1431.0 :340 

105.OC 1432.0 660 
63.0 :600 
2l.OC 1441.0 .410 

105.OD 1442.0 .690 
63.0 . 100 
21.OD 1451.0 .560 

105.OE 1452.0 670 
63.0 1280 
21.OE 1501.0 .680 

105.OF 1502.0 .480 
63.0 .800 
21.OF 1511.0 .740 

105.OG 1512.0 -540 
63.0 -800 
21.OG 1521.0 .670 

105.OH 1522.0 .480 
63.0 .650 
21.OH 1531.0 398.614 .520 

ORSAT 
co2 14.7 
02 4.2 
co .O 
N 81.1 

1.73 1.73 79. 
1.43 1.43 84. 

-71 .71 89. 
1.72 1.72 90. 
1.34 1.34 97. 

.80 .80 99. 
1.55 1.55 97. 
1.41 1.41 103. 

.96 .96 104. 
1.62 1.62 102. 

.24 .24 100. 
1.32 1.32 105. 
1.58 1.58 105. 

.66 66 104. 
1.60 1:60 108. 
1.13 1.13 103. 
1.88 1.88 109. 
1.74 1.74 110. 
1.27 1.27 104. 
1.88 1.88 110. 
1.58 1.58 111. 
1.13 1.13 101. 
1.57 1.57 111. 
1.25 1.25 112. 

IMPINGER NO. 

ABSORBED H20 

75. 8.0 
75. 7.0 
75. 4.0 
77. 8.0 
79. 6.5 
80. 4.0 
80. 7.0 
82. 6.5 
82. 5.0 
84. 7.0 
85. 1.0 
85. 6.0 
87. 7.0 
89. 3.0 
89. 7.0 
89. 5.0 
89. 8.0 
89. 8.0 
89. 6.0 
90. 8.0 
90. 7.0 
91. 5.0 
92. 7.0 
91. 6.0 

1 74.2 
2 11.5 
3 1.1 
4 .O 

11.6 

STACK CORRECTE 
TEMP VELOCITY 
DEG FFT/SEC 

339. 60.4 
332. 53.9 
329. 37.7 
333. 59.0 
335. 52.2 
338. 40.4 
332. 56.1 
335. 53.6 
336. 44.3 
337. 57.5 
338. 21.9 
338. 51.9 
339. 56.8 
336. 36.6 
335. 57.0 
340. 48.1 
335. 61.9 
337. 59.6 
337. 50.9 
336. 61.9 
335. 56.6 
333. 47.9 
335. 55.8 
330. 49.7 

CONTROL BOX CALIBRATIONS LEAK CHECK 
------------------------ -------------------------- 

FACTOR DATE RATE IN.HG 
---e-e -------- ------ ----- 

ORIFICE 1.985 5-20-92 INITIAL 0.014 CFM 5.0 
METER 0.9617 5-20-92 FINAL 0.011 CFM 11.5 
PITOT 0.84 7-31-92 

CONTROL BOX NO. 6 PROBE NO. 10-2 NOZZLE NO. 37 



A. B. C. D. E. F. G. H. 

BAROMETRIC AVG. METER STATIC STATIC STACK STACK STACK 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS, INC. 
RICHMOND, IN RICHMOND P & L 
ICF-BRE-C3 9-2-92 

CYCLONE MATL.ON INSOL.MATL. SOL.MATL. 
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G) 

__------------- _______ --------- ---------- ---------- 
PARTICULATE . 00000 .OllOO .ooooo .02400 

INSOL.MATL. SOLUBLE MATL. 
PARAMETER IN IMP.(G) IN IMP.(G) 

--------------- --__------ ---------- 
PARTICULATE .ooooo . 00000 

PARTICULATE .03500 

ALL MATLS. .03500 

PARAMETER 
__-----------_ 
PARTICULATE 

GR/SCFD LB/RR 
--------- -------- 

. 01304 16.00850 

Emission rates are based on EPA Method 5. 
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APPENDIX E 

PRODUCTION INFORhlATION 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

BASELINE ENVIRONMENTAL REPORT 
SUMMARY OF SUPPLEMENTAL MONITORING 

ICF KAISER ENGINEERS, INC. 
PI’ITSBURGH, PA 
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APPENDIX F 

PARTICULATE MA’ITER SAMPLING EQUIPMENT CALIBRATIONS 

LIFAC NA DEMONSTRATION PROJECT 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

BASELINE ENVIRONMENTAL REPORT 
SUMMARY OF SUPPLEMENTAL MONITORING 

ICF KAISER ENGINEERS, INC. 
PITISBURGH, PA 
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APPENDIX G 

PARTICULATE MATI’ER DATA SHEEl3 AND CALIBRATIONS 
ANALYTICAL RESULTS AND EMISSIONS CALCULATIONS 

ESP OUTLET LOCATION 

LIFAC NA DEMONSTRATION PROJEtX 
RICHMOND POWER AND LIGHT 

WHITEWATER VALLEY GENERATING UNIT #2 

BASELINE ENVIRONMENTAL REPORT 
SUMMARY OF SUPPLEMENTAL MONITORING 

ICF KAISER ENGINEERS, INC. 
PITKSBURGH, PA 



ICF KAISER ENGINEERS, INC. 
PITI’SBURGH, PA 

PARTICULATE MATTER AND SULFURIC ACID EMISSION RESULTS TJZSTING 
CONDUCTED AT RICHMOND POWER AND LIGHT 

FIELD DATA SHEETS AND CALIBRATION RESULTS 

CHESTER ENYIRONMENT*L 
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ICF KAISER ENGINEERS, INC. 
PIlTSBURGH, PA 

PARTICULATE MATTER AND SULFURI C ACID EMISSION RESULTS TESTING 
CONTXJCTEJI AT RICHMOND POWER AND LIGHT 

ANALYTICAL RESULTS AND EMISSION CALCULATIONS 
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Page 1 

R DORT TO: 
K,gstone Environmental Resources 
3000 Tech Center Drive 
M nroeville PA 15146 
R : IFC Kaiser 

ATTENTION: John Shimshock 

E..OJECT ID: 399610-04 
P.O. NUMBER: 

WORK ORDER: M92-12-169 
DATE RECEIVED: 23-DEC-1992 
DATE REPORTED: 6-JAN-1993 

PREPARED BY: 
Keystone Lab - Monroeville 
3000 Tech Center Drive 
Monroeville, PA 15146 

(412) 825-9600 

CERTIFIED BY : 

Please call the above number if you have any questions regarding this Work 
Order. NOTE: All samples will be retained for 60 days. Unused soil and 
waste samples will be returned to you at no charge. Alternately, Keystone 
can make disposal arrangement for a fee. 

Samples included in this reportt 
Keystone Client's Date Sample 
Sample ID Sample Name Collected Matrix 
-___________________----------------------------------------- 
M92-12-169-003 ICF-BRE-1 21-DEC-1992 WATER 
M92-12-169-004 ICF-BRE-1 DDP WATER 
M92-12-169-005 ICF-BRE-2 21-DEC-1992 WATER 
M92-12-169-006 ICF-BRE-2 DUP WATER 
M92-12-169-007 ICF-BRE-3 21-DEC-1992 WATER 
M92-12-169-008 ICF-BRE-3 DUP WATER 
M92-12-169-009 ICF-BRE-BLANK 21-DEC-1992 WATER 

; lalyses and Descriptions referred to in this report. 

Analysis ID Parameter Description 
-_--____________________________________---------------- 
so2 Sulfur Dioxide 



late Itez&.e 23-m-1992 ol?hTec tqeni? - - JAY l-me: m-12-169 

@@mm 16943 16944 169435 169-W 169-W 164-08 1694339 
mm 2l-CliP1992 2l-fTPl992 21fEc-1992 21*1992 
-ID ICF-EW-1 Ia?-5+1 m IcHf!E-2 Ic+Em-2 In? IcMm-3 I(rfflE-3 m 1mmm 

PaGneters bits 

3l? * .m .m .m .co5 .007 .cQ-l 6).CQl 



KEYSTONE ENVIRONMENTAL RESOURCES 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN 

BOILER NO.2 OUTLET BREECHING 

DATE: . . . . . ..12-18-92 
CHARGE #: . ..150-399610 
TEST #: . . . ..ICF-BRE-1 

1. EMISSION RESULTS 

PARAMETER GR/SCFD 
--------------- ------- 
PARTICULATE .11358 
SULFURIC ACID .00298 

LB/HR 
--------- 
139.60420 

3.66003 

PPM 
---------- 

1.67433 

2. STACK CONDITIONS 

FLOW (ACFM) 243154. 
(SCFw 156325. 

MOISTURE CONTENT (%) 8.27 
STACK TEMPERATURE (F) 341.3 

3. SAMPLING CONDITIONS 

SAMPLE TIME (MIN.) 60.0 
SCFD GAS SAMPLED 36.203 
PERCENT ISOKINETIC 112.50 



POINT 
115.5D 

94.5 
73.5 
52.5 
31.5 
10.5D 

115.5C 
94.5 
73.5 
52.5 
31.5 
10.5c 

115.5B 
94.5 
73.5 
52.5 
31.5 
10.5B 

115.5A 
94.5 
73.5 
52.5 
31.5 
10.5A 

KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-1 12-18-92 

FIELD DATA AND VELOCITY CALCULATIONS 

METER 
READING DELTA P 

TIME (DRY)CF IN.H20 
650.0 898.235 .300 

.450 

.500 
-750 
.800 

705.0 907.502 .400 
709.0 907.502 .350 

.550 

.200 

.900 

.900 
724.0 917.900 .750 
727.0 917.900 430 

:600 
.600 
.OlO 
.700 

742.0 926.435 .450 
744.0 926.435 .400 

.400 
800 

:650 
400 

759.0 934.023 :220 

ORSAT 
co2 14.0 
02 6.0 
co .o 
N 80.0 

ORIFICE 
DELTA H 

MQ ACT 
.58 .58 
86 .86 

:96 96 
1.44 1:44 
1.53 1.53 

.77 77 
77 

1:22 
177 

1.22 
.44 44 

1.99 1:99 
1.99 1.99 
1.66 1.66 

95 
1:33 

.95 
1.33 

1.31 1.31 
02 

1:53 
02 

1:53 
.98 98 
.87 187 
.87 87 

1.74 1:74 
1.42 1.42 

.87 .87 

.48 .48 

METER 
TEMP 
DEG F 
IN OUT 

65. 65. 
67. 63. 
68. 61. 
69. 59. 
67. 58. 
66. 56. 
60. 53. 
63. 52. 
62. 51. 
64. 51. 
59. 49. 
58. 49. 
57. 47. 
60. 47. 
61. 47. 
56. 46. 
61. 46. 
61. 46. 
58. 45. 
60. 45. 
62. 45. 
60. 46. 
60. 46. 
60. 46. 

VACUUM 
IN.HG. 

3.5 
5.3 
6.5 

10.5 
12.0 

6.0 
5.0 
8.7 
3.1 

16.0 
16.0 
13.3 

7.0 
11.0 
11.0 

1.0 
13.0 

8.0 
6.2 
6.2 

16.0 
12.0 

6.5 
3.8 

IMPINGER NO. 1 -23.7 
2 42.4 
3 24.4 
4 .o 

ABSORBED HZ0 26.1 

STACK CORRECTE 
TEMP VEMCITY 
DEG FFT/SEC 

336. 37.8 
340. 46.4 
342. 48.9 
342. 59.9 
342. 61.9 
324. 43.3 
337. 40.8 
343. 51.3 
342. 30.9 
344. 65.7 
344. 65.7 
343. 60.0 
341. 45.3 
344. 53.7 
342. 53.6 
343. 6.9 
344. 58.0 
343. 46.4 
342. 43.8 
343. 43.8 
342. 61.9 
343. 55.8 
343. 43.8 
341. 32.4 

CONTROL BOX CALIBRATIONS LEAK CHECK 
------------------------ __--_-------------- ------- 

FACTOR DATE RATE IN.HG 
------ -------- ------ ----- 

ORIFICE 1.724 11-12-92 INITIAL LT 0.02CFM 5.0 
METER 1.0094 11-12-92 FINAL 0.05ocFM 16.0 
PITOT 0.84 12-11-92 

CONTROL BOX NO. 3 PROBE NO. 15-l NOZZLE NO. 37 



A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 

I. 
J. 
K. 
L. 
M. 
N. 
0. 

Q': 
R. 
S. 
T. 

U. 
V. 

KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-1 12-18-92 

STACK SAMPLING CALCULATIONS 
BAROMETRIC PRESSURE IN. HG .................... 
AVG. DELTA H (IN H20) ......................... 
METER PRESSURE (IN. HG.) ...................... 
STATIC PRESSURE (IN. H20) ..................... 
STATIC PRESSURE (IN. HG.) ..................... 
STACK PRESSURE (IN. HG.) (A+E) ................ 
STACK DIMENSIONS 96.0 X 126.0 IN. 
STACK AREA (SQ. FT.) .......................... 

(LENGTH X WIDTH) 
NOZZLE DIAMETER ............................... 
NOZZLE AREA (SQ. FT.) ......................... 
AVG. STACK TEMP (DEG. R.) ..................... 
AVG. METER TEMP (DEG. R.) ..................... 
CONDENSATE VOL. (ML) .......................... 
ABSORBED H20 (ML) ............................. 
TOTAL H20 (ML) ................................ 
METERED GAS (CF) .............................. 
GAS METER CORRECTION .......................... 
CORRECTED METERED GAS (CF) .................... 
H20 GAS VOLUME (CF) (O.O0267N(K/C) ............ 
TOTAL SAMPLED VOLUME (CF) (Q+R) ............... 
PERCENT H20 (lOOR/S) .......................... 
THEORETICAL MAXIMUM ........................... 
PERCENT WATER USED ............................ 

GAS SAMPLED (528*Q*C/(29.9*K)) ........... 
MOLECULAR WEIGHT OF STACK GAS 

29.22 
1.11 

29.30 
-.40 

-.029 
29.19 

84.00 

2400 
.000314 

801.3 
516.3 

43.1 
26.1 
69.2 

35.788 
1.0094 
36.124 

3.256 
39.380 

8.27 
100.00 

8.27 
36.203 

MOISTURE 
ORSAT-DRY CORRECTION MOLECULAR WEIGHT 

COMPONENT VOL.PCT./lOO x (l-T/100) X WEIGHT = PER MOLE 

co2 140 : 000 X :9173 9173 X 44.0 = 5.65 
co X X 28.0 = .oo 
02 . 060 X .9173 x 32.0 = 1.76 

SULFURIC ACID 000 
:800 

X .9173 X 98.0 = .oo 
N2 X .9173 X 28.2 = 20.69 
H20 X T/100= .0827 X 18.0 = 1.49 

MOLECULAR 
WEIGHT OF 
STACK GAS = 29.60 

w. PITOT CORRECTION............................... .840 
X. AVERAGE CORRECTED VELOCITY (FPS)............... 48.24 

[85.49*w+sQRT( (J*DELTA P)/(v*F) )I 
Y. AVG. FMW RATE (CFM) 
2. STACK 

(X*H*60)................ 243154. 
FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 156325. 

STACK FLOW RATE (DRY) . . . . . ..I.................. 143401. 
AA. SAMPLE TIME (SEC)..............,.............. 3600. 
BE. PERCENT ISOKINETIC............................ 112.50 

(J*lOO*U*29.92)/(528*X*AA*I*F*(l-T/100)) 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-1 12-18-92 

CYCLONE MATL.ON INSOL.MATL. SOL.MATL. 
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G) 

---______-_--__ ------- --------- ---------- --------__ 
PARTICULATE .ooooo .03790 .ooooo .22910 
SULFURIC ACID .OOOOO .OOOOO .ooooo .ooooo 

INSOL.MATL. SOLUBLE MATL. 
PARAMETER IN IMP.(G) IN IMP.(G) 

---____-------_ -----_---- ---------- 
PARTICULATE .ooooo .ooooo 
SULFURIC ACID .ooooo .00700 

PARTICULATE .26700 
SULFURIC ACID .00700 

ALL MATLS. .27400 

PARAMETER Mw PPM GR/SCFD LB/H R 
-------------- ------ ------- --------- -____--- 
PARTICULATE 11358 139.60420 
SULFURIC ACID 98.0 1.67 :00298 3.66003 

Emission rates are based on the PP method. 
The results include total sample train catch 



KEYSTONE ENVIRONMENTAL RESOURCES 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN 

BOILER NO.2 OUTLET BPEECHING 

DATE: . . . . . ..12-18-92 
CHARGE #: . ..150-399610 
TEST #: . . . ..ICF-BRE-2 

1. EMISSION RESULTS 

PARAMETER GR/SCFD LB/HR 
--------------- -----we --------- 
PARTICULATE .05531 78.50984 
SULFURIC ACID .00193 2.73553 

PPM 
----__---- 

1.08371 

------------------------------------------------------------------------ 

2. STACK CONDITIONS 

FLOW (ACFM) 282613. 
(SCFw 181694. 

MOISTURE CONTENT (%) 8.86 
STACK TEMPERATURE (F) 341.3 

3. SAMPLING CONDITIONS 

SAMPLE TIME (MIN.) 60.0 
SCFD GAS SAMPLED 39.952 
PERCENT ISOKINETIC 107.52 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-2 12-18-92 

FIELD DATA AND VELDCITY CALCULATIONS 

METER 
METER ORIFICE TEMP 

READING DELTA P DELTA H DEG F 

115.5D 1445.0‘937;087 
94.5 
73.5 
52.5 
31.5 
10.5D 1500.0 946.117 

115.5C 1502.0 946.117 
94.5 
73.5 
52.5 
31.5 
10.5C 1517.0 956.811 

POINT TIME (DRYJCF IN.H20 
.400 

350 
:550 
.850 
.700 
.600 
.650 
.700 
.a00 
.950 
.900 
.a50 
.850 
.800 
.550 
.400 
.700 
.550 
.700 
.800 
.900 
.650 

500 
:350 

115.59 1518.0 956.811 
94.5 
73.5 
52.5 
31.5 
10.59 1533.0 966.412 

.15.5A 1534.0 966.412 
94.5 
73.5 
52.5 
31.5 
10.5A 1549.0 976.378 

ORSAT 
co2 14.0 
02 6.0 
co .o 
N 80.0 

REQ ACT IN OUT 
.76 .76 44. 
.66 .66 46. 
.99 .99 51. 

1.55 1.55 56. 
1.27 1.27 58. 
1.09 1.09 59. 
1.18 1.18 58. 
1.29 1.29 62. 

.47 . 47 65. 
1.76 1.76 67. 
1.67 1.67 67. 
1.58 1.58 68. 
1.58 1.50 65. 
1.49 1.49 70. 
1.02 1.02 66. 

.75 . 75 65. 
1.31 1.31 66. 
1.03 1.03 66. 
1.31 1.31 64. 
1.50 1.50 66. 
1.69 1.69 67. 
1.22 1.22 66. 

.94 .94 65. 

.66 . 66 63. 

35. 
36. 
37. 
39. 
40. 
41. 
42. 
44. 
45. 
46. 
47. 
48. 
48. 
49. 
49. 
50. 
50. 
50. 
49. 
50. 
49. 
49. 
49. 
49. 

IMPINGER NO. 1 -12.0 
2 39.0 
3 26.1 
4 .o 

ABSORBED H20 29.3 

VACUUM 
IN.HG. 

3.0 
2.5 
4.0 
6.1 
5.2 
5.0 
5.0 
5.0 
5.8 
7.0 
6.9 
6.5 
6.2 
6.0 
4.0 
3.0 
5.2 
4.0 
5.2 
6.0 
7.0 
5.0 
4.0 
2.8 

STACK CORRECTE 
TEMP VELOCITY 
DEG FFT/SEC 

336. 43.6 
340. 40.9 
342. 51.4 
342. 63.9 
342. 58.0 
324. 53.1 
337. 55.7 
343. 58.0 
342. 62.0 
344. 67.6 
344. 65.8 
343. 63.9 
341. 63.8 
344. 62.0 
342. 51.4 
343. 43.9 
344. 58.0 
343. 51.4 
342. 58.0 
343. 62.0 
342. 65.7 
343. 55.9 
343. 49.0 
341. 41.0 

CONTROL BOX CALIBRATIONS LEAK CHECK 
------------------------ ____--_____--------------- 

FACTOR DATE RATE IN.HG 
----__ -------- ------ ----- 

ORIFICE 1.724 11-12-92 INITIAL LT 0.02CFM 5.0 
METER 1.0094 11-12-92 FINAL LT 0.02CFM 7.0 
PITOT 0.84 12-11-92 

CONTROL BOX NO. 3 PROBE NO. 15-1 NOZZLE NO. 37 



A. 
9. 
C. 
D. 
E. 
F. 
G. 
H. 

I. 
J. 
K. 
L. 
M. 
N. 
0. 

:: 
R. 
S. 
T. 

U. 
V. 

STACK SAMPLING CALCULATIONS 
BAROMETRIC PRESSURE IN. HG .................... 
AVG. DELTA H (IN H20) ......................... 
METER PRESSURE (IN. HG.) ...................... 
STATIC PRESSURE (IN. H20) ..................... 
STATIC PRESSURE (IN. HG.) ..................... 
STACK PRESSURE (IN. HG.) (A+E) ................ 
STACK DIMENSIONS 96.0 X 126.0 IN. 
STACK AREA (SQ. FT.) .......................... 

(LENGTH X WIDTH) 
NOZZLE DIAMETER..... .......................... 
NOZZLE AREA (SQ. FT. ) ......................... 
AVG. STACK TEMP (DEG R.) 
AVG. METER TEMP (DEG : R.) .......................................... 
CONDENSATE VOL. (ML) .......................... 
ABSORBED H20 (ML)... 
TOTAL H20 (ML)......::::::::: 

.................................. 

METERED GAS (CF) .............................. 
GAS METER CORRECTION .......................... 
CORRECTED METERED GAS (CF) .................... 
HZ0 GAS VOLUME (CF) (O.O0267N(K/C) ............ 
TOTAL SAMPLED VOLUME (CF) (Q+R) ............... 
PERCENT H20 (lOOR/S) .......................... 
THEORETICAL MAXIMUM ........................... 
PERCENT WATER USED ............................ 
SCFD GAS SAMPLED (528*Q*C/(29.9*K)) ........... 

MOLECULAR WEIGHT OF STACK GAS 

KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-2 12-18-92 

29.22 
1.20 

29.31 
-.40 

-.029 
29.19 

84.00 

2400 
oiJo314 

* 801.3 
513.8 

53.1 
29.3, 
82.4 

39.291 
1.0094 
39.660 

3.857 
43.517 

8.86 
100.00 

8.86 
39.952 

MOISTURE 
ORSAT-DRY CORRECTION MOLECULAR WEIGHT 

COMPONENT VOL.PCT./lOO X (l-T/100) X WEIGHT = PER MOLE 

co2 140 
:ooo 

X .9114 X 44.0 = 5.61 
co X .9114 X 28.0 = 00 
02 .060 X 9114 

:9114 
X 32.0 = 1:75 

SULFURIC ACID 000 
:a00 

X X 98.0 = 00 
N2 X .9114 X 28.2 = 20:56 
H20 X T/100= .0886 X 18.0 = 1.60 

MOLECULAR 
WEIGHT OF 
STACK GAS = 29.52 

W. PITOT CORRECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .840 
X. AVERAGE CORRECTED VELOCITY (FPS)............... 56.07 

[85.49*W*SQRT((J*DELTA P)/(V*F))] 
Y. AVG. FLOW RATE (CFM) (X*H*60)................ 282613. 
2. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 181694. 

STACK FLOW RATE (DRY) . . . . . . . . . . . . . . . . . . . . . . . . . . 165591. 
AA. SAMPLE TIME (SEC)............................. 3600. 
99. PERCENT ISOKINETIC............................. 107.52 

(J*lOO*U*29.92)/(528*X*AA*I*F*(l-T/100)) 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-2 12-18-92 

CYCLONE MATL.ON INSOL.MATL. SOL.MATL. 
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G) 

--------------- ------- --------- ---------- --------mm 
PARTICULATE 00000 

:ooooo 
.05970 00000 

: 00000 
. 08380 

SULFURIC ACID . 00000 .ooooo 

INSOL.MATL. SOLUBLE MATL. 
PARAMETER IN IMP.(G) IN IMP.(G) 

-----mm-------- --------mm -w-------- 
PARTICULATE .ooooo .ooooo 
SULFURIC ACID .ooooo .00500 

PARTICULATE .14350 
SULFURIC ACID .00500 

ALLMATLS. .14850 

PARAMBTER Mw PPM GR/SCFD LB/H R 
-------------- em---- ------- --------- ---m-v-- 
PARTICULATE 05531 78.50984 
SULFURIC ACID 98.0 1.08 : 00193 2.73553 

Emission rates are based on the PP method. 
The results include total sample train catch 



KEYSTONE ENVIRONMENTAL RESOURCES 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN 

BOILER NO.2 OUTLET BREECHING 

DATE: . . . . . ..12-18-92 
CHARGE #: . ..150-399610 
TEST #: . . . ..ICF-BRE-3 

1. EMISSION RESULTS 

PARAMETER GR/SCFD 
--------------- ------- 
PARTICULATE .10479 
SULFURIC ACID .00290 

LB/HR PPM 
----mm--- ---------- 
142.73610 

3.94454 1.62833 

2. STACK CONDITIONS 

FLOW (ACFM) 272048. 
(SCW 174071. 

MOISTURE CONTENT (%) 8.71 
STACK TEMPERATURE (F) 344.7 

3. SAMPLING CONDITIONS 

SAMPLE TIME (MIN.) 60.0 
SCFD GAS SAMPLED 37.225 
PERCENT ISOKINETIC 104.39 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-3 12-18-92 

FIELD DATA AND VELOCITY CALCULATIONS 

METER 
METER ORIFICE TEMP 

READING DELTA P DELTA H DEG F 
POINT TIME (DRY)CF IN.HZO 
115.5D 1700.0 976.868 .600 

94.5 .750 
73.5 1.100 
52.5 .900 
31.5 550 
10.5D 1715.0 986.968 :550 

115.5C 1716.0 986.968 .650 
94.5 600 
73.5 1750 
52.5 .800 
31.5 900 
10.5c 1731.0 997.232 :700 

115.5B 1732.0 997.232 700 
94.5 :SOO 
73.5 .200 
52.5 .250 
31.5 600 
10.59 1747.01005.917 : 400 

115.5A 1748.01005.917 .600 
94.5 .800 
73.5 .800 
52.5 550 
31.5 :350 
10.5.A 1803.01013.065 .200 

ORSAT 
co2 14.5 
02 5.0 
co .O 
N 80.5 

REQ 
1.08 
1.35 
1.98 
1.62 

99 
199 

1.18 
1.09 
1.36 
1.46 
1.64 
1.27 
1.27 
1.45 

.36 

.45 
1.09 

. 72 
1.09 
1.45 
1.45 

99 
:63 
.36 

ACT 
1.08 
1.35 
1.40 
1.32 

99 
:99 

1.18 
1.09 
1.36 
1.35 
1.28 
1.27 
1.27 
1.45 

.36 

.45 
1.09 

72 
1:os 
1.45 
1.45 

99 
:63 
.36 

IN OUT 
46. 39. 
50. 41. 
50. 42. 
48. 42. 
50. 42. 
53. 42. 
54. 42. 
55. 42. 
56. 43. 
53. 43. 
50. 43. 
49. 43. 
52. 42. 
53. 42. 
51. 43. 
53. 42. 
57. 43. 
57. 43. 
57. 43. 
59. 43. 
56. 44. 
54. 44. 
56. 44. 
56. 44. 

VACUUM 
IN.HG. 

11.0 
14.2 
18.0 
18.0 
10.2 
10.2 
12.8 
12.2 
17.0 
18.0 
18.0 
18.0 
15.0 
18.0 

3.3 
4.0 

11.0 
6.8 

10.8 
16.0 
17.1 
10.0 

5.7 
3.0 

IMPINGER NO. 1 -20.6 
2 39.0 
3 21.5 
4 .O 

ABSORBED H20 35.4 

STACK CORRECTE 
TEMP VELOCITY 
DEG FFT/SEC 

348. 53.8 
348. 60.2 
349. 72.9 
348. 65.9 
325. 50.8 
322. 50.7 
347. 56.0 
349. 53.9 
349. 60.2 
348. 62.1 
348. 65.9 
348. 58.1 
346. 58.1 
348. 62.1 
348. 31.1 
348. 34.7 
347. 53.8 
347. 43.9 
346. 53.8 
348. 62.1 
348. 62.1 
348. 51.5 
346. 41.1 
323. 30.6 

CONTROL BOX CALIBRATIONS LEAK CHECK 
------------------------ __------------------------ 

FACTOR DATE RATE IN.HG 
---we- w-s----- ------ ----_ 

ORIFICE 1.724 11-12-92 INITIAL LT 0.02CFM 5.0 
METER 1.0094 11-12-92 FINAL 0.05ocFM 18.0 
PITOT 0.84 12-11792 

CONTROL BOX NO. 3 PROBE NO. 15-1 NOZZLE NO. 37 



A. 
9. 
C. 
D. 
E. 
F. 
G. 
H. 

I. 
J. 
K. 
L. 
M. 
N. 
0. 

:: 
R. 
S. 
T. 

U. 
V. 

KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-3 12-18-92 

STACK SAMPLING CALCULATIONS 
BAROMETRIC PRESSURE IN. HG .................... 
AVG. DELTA H (IN H20) ......................... 
METER PRESSURE (IN. HG.) ...................... 
STATIC PRESSURE (IN. H20) ..................... 
STATIC PRESSURE (IN. HG.) ..................... 
STACK PRESSURE (IN. HG.) (A+E) ................ 
STACK DIMENSIONS 96.0 X 126.0 IN. 
STACK AREA (SQ. FT.) .......................... 

(LENGTH X WIDTH) 
NOZZLE DIAMETER ............................... 
NOZZLE AREA (SQ. FT.) ......................... 
AVG. STACK TEMP (DEG. R.) ..................... 
AVG. METER TEMP (DEG. R.) ..................... 
CONDENSATE VOL. (ML) .......................... 
ABSORBED H20 (ML) ............................. 
TOTAL HZ0 (ML) ................................ 
METERED GAS (CF) .............................. 
GAS METER CORRECTION .......................... 
CORRECTED METERED GAS (CF) .................... 
H20 GAS VOLUME (CF) (O.O0267N(K/C) ............ 
TOTAL SAMPLED VOLUME (CF) (Q+R) ............... 
PERCENT H20 (lOOR/S) .......................... 
THEORETICAL MAXIMUM ........................... 
PERCENT WATER USED ............................ 
SCFD GAS SAMPLED (528*Q*C/(29.9*K)) ........... 

MOLECULAR WEIGHT OF STACK GAS 

29.22 
1.08 

29.30 
-.60 

-.044 
29.18 

84.00 

2400 
oio314 

- 804.7 
507.8 

39.9 
35.4 
75.3 

36.197 
1.0094 
36.537 

3.485 
40.022 

8.71 
100.00 

8.71 
37.225 

MOISTURE 
ORSAT-DRY CORRECTION MOLECULAR .- WEIGHT 

COMPONENT VOL.PCT./lOO X (l-T/100) X WEIGHT = PER MOLE 

co2 145 
: 000 

X .9129 X 44.0 = 5.82 
co X .9129. x 28.0 = .oo 
02 . 050 X .9129 X 32.0 = 1.46 

SULFURIC ACID .ooo X .9129 X 98.0 = .oo 
N2 -805 X 9129 X 28.2 = 20.72 
HZ0 X T/100: .0871 X 18.0 = 1.57 

MOLECULAR 
WEIGHT OF 
STACK GAS = 29.58 

W. PITOT CORRECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .840 
X. AVERAGE CORRECTED VELOCITY (FPS)............... 53.98 

[85.49*W*SQRT((J*DELTA P)/(V*F))] 
Y. AVG. FLOW RATE (CFM) (X*H*60)................ 272048. 
2. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)...... 174071. 

STACK FLOW PATE (DRY).......................... 158915. 
AA. SAMPLE TIME (SEC)............................. 3600. 
99. PERCENT ISOKINETIC............................ 104.39 

(J*lOO*U*29.92)/(528*X*AA*I*F*(l-T/100)) 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
AIR QUALITY ENGINEERING 

ICF KAISER ENGINEERS 
RICHMOND, IN BOILER NO.2 OUTLET 
ICF-BRE-3 12-18-92 

CYCLONE MATL.ON INSOL.MATL. SOL.MATL. 
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G) 

--------------- ------- --------- ---------- ---------- 
PARTICULATE .ooooo 08550 .OOOOO 16780 
SULFURIC ACID .ooooo :ooooo . 00000 : 00000 

INSOL.MATL. SOLUBLE MATL. 
PARAMETER IN IMP.(G) IN IMP.(G) 

--------------- ---------- ---------- 
PARTICULATE .ooooo 00000 
SULFURIC ACID .ooooo :00700 

PARTICULATE .25330 
SULFURIC ACID .00700 

ALL MATLS. .26030 

PARAMETER Mw PPM GR/SCFD LB/H R 
-------------- ------ ------- --------- -------- 
PARTICULATE 10479 142.73610 
SULFURIC ACID 98.0 1.63 : 00290 3.94454 

Emission rates are based on the PP method. 
The results include total sample train catch 


